University of Alabama in Huntsville

LOUIS
Theses

UAH Electronic Theses and Dissertations

2015

Knowledge, attitude, and practice of electronic nicotine delivery
devices among college students
Kelly B. Vazquez

Follow this and additional works at: https://louis.uah.edu/uah-theses

Recommended Citation
Vazquez, Kelly B., "Knowledge, attitude, and practice of electronic nicotine delivery devices among college
students" (2015). Theses. 155.
https://louis.uah.edu/uah-theses/155

This Thesis is brought to you for free and open access by the UAH Electronic Theses and Dissertations at LOUIS. It
has been accepted for inclusion in Theses by an authorized administrator of LOUIS.

KNOWLEDGE, ATTITUDE, AND PRACTICE OF ELECTRONIC NICOTINE
DELIVERY DEVICES AMONG COLLEGE STUDENTS

by
Kelly B. Vazquez

Faculty Advisor:
Azita Amiri, PhD, RN

A THESIS

Submitted in partial fulfillment of the requirements for the degree of Master of Science in
The Department of Nursing
to
The School of Graduate Studies
of
The University of Alabama in Huntsville

ACKNOWLEDGEMENTS
This journey would not have been achievable without the direction,
encouragement, and perseverance from my thesis advisor and mentor, Dr. Azita Amiri.
She has been a constant beacon for me and has kept my affection for research alive for
years now, even when I did not think that I could go much further. A special thank you
to Dean Marsha Adams and Dr. Ellise Adams for continuous support and interest in my
projects, and Dr. Dongsheng Wu for research assistance.
Finally, thank you to my husband, Adan Vazquez, for being an endless symbol of
support, love, and inspiration, and for reminding me to always be persistent and relentless
and to just keep going. Thank you for all the sacrifices you have made along the way, for
always understanding when I needed more time, and for guiding me toward the notion
that there are bigger things in store and that I can accomplish anything. You have made
my life amazing.

TABLE OF CONTENTS
Title Page ............................................................................................................................ i
Thesis Requirements .......................................................................................................... ii
Thesis Approval Form ...................................................................................................... iii
Abstract ............................................................................................................................. iv
Acknowledgements ..............................................................................................................v
Table of Contents ............................................................................................................... vi
List of Tables ..................................................................................................................... xi

Chapters

1. INTRODUCTION ...........................................................................................................1
Nicotine Addiction ...........................................................................................................1
Economic costs of cigarette smoking ..............................................................................2
Secondhand and third-hand smoke .................................................................................3
Types of smoking cessation devices ...............................................................................4
Electronic nicotine delivery devices ...............................................................................4
Electronic nicotine delivery device mechanisms and chemicals ....................................7
Alkaloids ......................................................................................................................8
Aldehydes ..................................................................................................................11
Nitrosamines ..............................................................................................................14
Metals .........................................................................................................................14

Volatile organic compounds ......................................................................................17
Conceptual frameworks ................................................................................................20
Theoretical and conceptual definitions of study variables ............................................22
Statement of the problem ..............................................................................................24
Statement of the purpose ...............................................................................................24
Research questions ........................................................................................................25
Research question 1 ...................................................................................................25
Research question 2 ...................................................................................................25
Research question 3 ..................................................................................................25
Significance of study ....................................................................................................26
Summary ......................................................................................................................28

2. REVIEW OF LITERATURE ........................................................................................29
Review of literature process..........................................................................................29
Knowledge of electronic cigarettes ...............................................................................30
Attitudes regarding electronic cigarettes ......................................................................31
Practice of electronic cigarettes ....................................................................................34
Secondhand exposure with electronic cigarettes ..........................................................37
Electronic cigarettes as a potential smoking cessation device ......................................40
Electronic cigarette use in public places .......................................................................42
Electronic cigarettes as a gateway ................................................................................44

3. METHODOLOGY ........................................................................................................45

Elements of a KAP study ...............................................................................................45
Study limitations ..........................................................................................................46
Study design .................................................................................................................47
Sample characteristics ..................................................................................................48
Setting characteristics .................................................................................................49
Sample size and power.................................................................................................49
Instrumentation ............................................................................................................50
Questionnaire ...........................................................................................................52
Demographic characteristics ....................................................................................52
Knowledge of electronic cigarettes ..........................................................................52
Attitudes of electronic cigarettes .............................................................................54
Practice of electronic cigarettes ...............................................................................55
Pilot study ......................................................................................................................56
Summary of pilot study............................................................................................58
Data collection procedures .............................................................................................60
Institutional review board ........................................................................................60
Recruitment ..............................................................................................................61
Informed consent process ........................................................................................61
Data management and analysis ................................................................................62
Summary ........................................................................................................................62

4. RESULTS ......................................................................................................................63

Study population characteristics ....................................................................................63
Research questions .........................................................................................................69
Research question 1 .......................................................................................................69
1a. What is the overall knowledge regarding electronic cigarettes/vaporizers? ......69
1b. What is the knowledge of common chemicals used in electronic
cigarettes/vaporizers? .........................................................................................75
1c. What is the knowledge of health effects regarding electronic
cigarettes/vaporizers? ........................................................................................77
Research question 2 ......................................................................................................78
2a. What are concerns regarding secondhand smoke?.............................................78
2b. What are views on electronic cigarettes as smoking cessation devices? ...........82
2c. Are electronic cigarettes viewed as a healthier alternative? .............................84
2d. Are electronic cigarettes viewed as a gateway drug? .......................................86
Research question 3 .....................................................................................................88
3a. What is the percentage of traditional cigarette use?...........................................88
3b. What is the percentage of electronic cigarette/vaporizer use? ...........................93
3c. What is the rate of electronic cigarette use in public places? ...........................97
Additional research questions regarding practice ......................................................98
Summary ....................................................................................................................102

5. DISCUSSION ..............................................................................................................107

Findings related to the study sample ............................................................................107

Findings related to the research questions ...................................................................108
Research question 1 ...............................................................................................108
Research question 2 ..............................................................................................111
Research question 3 ..............................................................................................117
Additional findings related to research questions .......................................................122
Conceptual framework ................................................................................................123
Study limitations .........................................................................................................125
Implications for nursing practice and education .........................................................126
Implications for future research ..................................................................................129
Summary .....................................................................................................................130

REFERENCES ................................................................................................................132
APPENDICES .................................................................................................................142

LIST OF TABLES
Table
1

Age of Participants ................................................................................................................65

2

Gender of Participants .........................................................................................................65

3

Enrollment Status ..................................................................................................................66

4

Participant College ................................................................................................................66

5

Degree being obtained by Respondents ........................................................................67

6

Race of Participants ..............................................................................................................67

7

Household Income ................................................................................................................68

8

Marital Status ..........................................................................................................................68

9

Employment Status ...............................................................................................................69

10

Living Arrangements ............................................................................................................69

11

Overall Knowledge of Electronic Cigarettes ...............................................................71

12

Students who have Heard of Electronic Cigarettes versus Gender ....................73

13

Gender versus Advertisements ........................................................................................74

14

Knowledge of Common Chemicals used in Electronic Cigarettes ......................76

15

Knowledge of Health Effects of Electronic Cigarettes .............................................78

16

Concerns and Attitudes Regarding Secondhand Smoke ........................................80

17

Attitudes for Electronic Cigarettes as Smoking Cessation Tools ........................83

18

Views of Electronic Cigarettes as a Safer Alternative ..............................................85

19

Views of Electronic Cigarettes as Gateways ................................................................87

20

Practice of Regular Cigarettes ..........................................................................................90

21

Practice of Electronic Cigarettes ......................................................................................94

22

Practice of Electronic Cigarettes in Public Places .....................................................98

CHAPTER 1
INTRODUCTION
Cigarette smoking has long been a barrier for many years to people who are trying
to achieve an optimal level of health. Nearly every organ in the body is affected by
smoking (McQueen, Tower, & Sumner, 2011). Cigarette smoking disturbs every body
system leading to the contribution of many serious diseases as reported by Caponnetto,
Polosa, Russo, Leotta, and Campagna (2011). Recent data released by the Centers for
Disease Control and Prevention (CDC) (2015) revealed that there are more people
addicted to nicotine than to any other drug and that nicotine may be more addicting than
alcohol, heroin, or cocaine. The CDC (2015) also reported that people who attempt to
quit smoking often pick up the habit again due to nicotine withdrawal side effects such as
difficulty concentrating, irritability, anger, anxiety, and hunger. The CDC (2015)
revealed that tobacco smoke houses a mix of more than 7,000 chemicals with 70 of those
being carcinogens and many others causing additional health effects related to tobacco
smoke. The potential health effects of tobacco smoking have been studied for many
decades and the information available from these studies is widespread, however, several
people still find it difficult to successfully quit smoking with the various smoking
cessation devices available.
According to the National Institute on Drug Abuse (NIDA) (2012), the majority
of smokers in the United States (approximately 35 million) believe that tobacco is
harmful and have a desire to quit or at least decrease the amount of smoking that they
participate in. One enormous downfall that we experience as a nation comes with the rate
of relapse that occurs with smoking cessation attempts. Although a large amount of
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smokers express interest in smoking cessation and many attempt the actual smoking
cessation process, nearly 85 percent of the people who try to quit smoking eventually
relapse within one week (NIDA, 2012). The American Cancer Society (2014) revealed
that in 2004, smoking led to health costs that averaged $10.47 per pack of cigarettes sold
in the U.S. Recent numbers released for “annual smoking-attributable economic costs”
indicate that over $100 billion have been used for direct medical care of costs, over $150
billion for lost productivity, and over $5 billion of lost productivity for health effects
related to secondhand smoke (American Cancer Society, 2014). Finally, Zagorsky
(2004) reported that according to the analysis for U.S. expenditure, the average smoker
spends over $700 per year on tobacco products.
There are physiological and behavioral aspects that play a role in nicotine
addiction. The NIDA (2012) describes research that focuses on reward pathways of the
brain i.e., the part of the brain that corresponds with pleasure, of specific interest - the
neurotransmitter, dopamine. Nicotine has the ability to increase dopamine levels,
resulting in changes in the brain that unequivocally lead to nicotine addiction (NIDA,
2012). Additionally, nicotine levels peak in the brain around ten seconds, making the
pleasurable feelings short-lived, thereby requiring the smoker to continue dosing to
achieve the desired effects (NIDA, 2012). Benowitz (2010) revealed that the release of
dopamine occurs from nicotine in the mesolimbic area, corpus striatum, and frontal
cortex and is important in the development of nicotine addiction as it signals a satisfying
experience. Another consideration mentioned by the NIDA (2012) is the behavioral
aspect of cigarette smoking i.e. what behaviors and movements occur when actually
smoking a cigarette (holding one, smelling it, completing the hand to mouth motion).
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This can add additional difficulty for a person to stop smoking when the rituals of
smoking (involving sight, touch, and smell) also ignite the pleasurable results of smoking
(NIDA, 2012). Benowitz (2010) revealed that nicotine addiction occurs often when
smokers continue to smoke for mood or arousal or to relieve symptoms of withdrawal.
Secondhand smoke is also a concern with smoking traditional cigarettes as well as
third-hand smoke. According to the CDC (2015), secondhand smoke is made from the
burning of tobacco products, is exhaled by the user, and inhaled by people in close
proximity and even a small amount of exposure can be hazardous to health. More than
two million people have died from secondhand smoke exposure since the 1960s (CDC,
2015). Additionally, health effects in children exposed to secondhand smoke include: ear
infections, asthma, respiratory issues, and greater risk of sudden infant death syndrome
(CDC, 2015). Health effects in adults exposed to secondhand smoke include: potential
heart disease, lung cancer, and stroke (CDC, 2015). Secondhand smoke has decreased in
the United States in the past decade likely due to restrictions of smoking in public places
(CDC, 2015). Another related issue that arises is the threat of third-hand smoke.
According to Dale (2014), third-hand smoke is attributed to residual chemicals left on
surfaces and can be found on clothes, skin, hair, carpets, and furniture. Third-hand
smoke can also build up over time and does not respond to normal cleaning and will not
be eliminated by simply opening a window, airing out a room, or using fans (Dale, 2014).
Generally speaking, to make a smoke-free environment, the environment would need to
be completely smoke-free (Dale, 2014).
According to Harrell, Simmons, Correa, Padhya, and Brandon (2014), cigarette
use was responsible for almost half of cancer-related deaths between 2005 and 2009,
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including the diagnosis of 75% of head and neck cancers. The vast majority of the
people who were diagnosed with head and neck cancer, and who were also smokers at the
time did attempt to quit, however, due to the extreme addiction to nicotine, most relapsed.
(Harrell et al. 2014). It was around this time that researchers noticed a spike in the
number of electronic cigarette users as patients were still attempting to not smoke
anymore by using these devices as a replacement instead of previous smoking cessation
devices like the nicotine patch, nicotine gum, or medications (Harrell et al., 2014).
The U.S. Food and Drug Administration (FDA) has approved many types of
smoking cessation devices. These devices house various amounts of nicotine intended to
slowly wean a person off of nicotine (FDA, 2015). Skin patches are transdermal and
placed on the skin, like a bandage (FDA, 2015). These patches house nicotine, as does
the nicotine chewing gum. Lozenges dissolve in the mouth and also contain nicotine.
Nasal sprays and inhalers are also available by prescription and also deliver small
amounts of nicotine (FDA, 2015). Another method is medications like Chantix, which
act at sites in the brain that are affected by nicotine (FDA, 2015). The use of electronic
nicotine delivery devices is not an approved method of smoking cessation by the FDA
currently.

Electronic Nicotine Delivery Devices
Electronic nicotine delivery systems or devices (ENDS) or electronic cigarettes
(e-cigarettes or e-cigs) have gained popularity in the last decade and have come with both
supporters and antagonists. It has been estimated that the electronic cigarette industry
grosses approximately $1 billion per year in sales (Suter, Mastrobattista, Sachs, and
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Aagaard, 2014). Harrell et al. (2014) described electronic cigarettes as being devices that
heat a liquid when initiated, thereby creating a vapor that the user inhales. The person
using the e-cigarette or vaporizer is commonly referred to as the “vaper” in the e-cigarette
community (Harrell et al., 2014).
According to Etter and Bullen (2011), “Electronic nicotine delivery systems look
like cigarettes but do not contain or burn tobacco. Instead, they comprise a batterypowered atomizer that produces a vapour for inhalation from cartridges containing
humectants (propylene glycol or glycerol) flavours (e.g. tobacco, mint, or fruit) and
nicotine. Many smokers report using ENDS to quit smoking or to substitute for tobacco
in smoke-free places” (p. 1219). The increased popularity of electronic cigarettes can be
viewed as either promising in the community or quite disturbing. New research achieved
through survey methods regarding perceptions of electronic cigarettes revealed that these
devices are sometimes viewed as a healthier and safer alternative to traditional cigarettes.
One “vaper” interviewed in a study conducted by McQueen, Tower, and Sumner (2011)
stated, “Using e-cigs has improved my quality of life so much that whatever negative
there is, I’ll deal with it when we discover it” (p. 4). There have also been numerous
emerging reports about the possibility of smoking cessation from traditional cigarettes
with the use of electronic cigarettes (Caponnetto, Polosa, Russo, Leotta, & Campagna,
2011). These researchers reported that electronic cigarettes can be used as a coping
mechanism when dealing with workplace smoking restrictions and to help smokers who
are attempting to quit smoking stay on track with their smoking cessation plan
(Caponnetto et al., 2011). There has also been an increased concern with younger people
trying electronic cigarettes. Statistical measurements reported by Johnson and
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Pennington (2014) revealed that in 2012, 1.78 million students have tried an electronic
cigarette and 160,000 of those students disclosed that they have never tried a traditional
cigarette. This is concerning data for pediatric healthcare workers in that the amount of
adolescents trying electronic cigarettes for the first time is increasing. Springer (2014)
estimated that electronic cigarettes produce around $2 billion in sales every year
coinciding with the expectation that by the year 2024, the sale of electronic cigarettes will
exceed the sale of traditional cigarettes.
When an electronic cigarette is initiated for use, liquid nicotine is heated, steam is
absorbed orally, and water vapor is released into the air (Trumbo and Harper, 2013).
Many chemicals are used in the manufacture of e-cigarettes, are inhaled from using the
device, or are exhaled into the environment. Cheng (2014) reported various chemicals
found in either the manufacture of e-cigarettes or released in the environment from the
use of one including: nicotine, aldehydes (formaldehyde, acetaldehyde, acrolein, and
acetone), nitrosamines (nitrosamino ketones (NNK), and N’ – nitrosonornicotine (NNN),
metals (cadmium, nickel, lead, chromium, and arsenic), alkaloids (cotinine, anatabine, Bnicotyrine, and nornicotine), and volatile organic compounds (toluene, xylene, propylene
glycol, glycerin, and 3-methylbutyl-3methylbutanoate). Volatile organic compounds
(VOCs) are chemicals that can easily enter the air in a gaseous form from a solid or liquid
state (New York State Department of Health, 2013). Various manufacturers have
reported that the fluids and flavors used in their particular e-cigarette brand are “food
grade” or “generally recognized as safe” (GRAS) (Tierney, Karpinski, Brown, Luo, &
Pankow, 2015). The problem with this statement rests in the fact that chemicals get
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labeled GRAS for ingestion only, not inhalation, therefore potentially misleading
consumers (Tierney et al., 2015).

Electronic nicotine delivery device mechanisms and chemicals
Electronic cigarettes are designed to simulate traditional cigarettes (Cheng, 2014)
and are produced to look similar to traditional cigarettes, cigars, pens, or even
screwdrivers (Harrell et al., 2014). When a person uses an electronic cigarette, the
aerosol is delivered through the mouth to the lungs and is then exhaled into the
environment (Cheng, 2014). Nicotine that is delivered via propylene glycol or via a
glycerin carrier is eventually vaporized by the battery portion heating-element and then
delivered via aerosol using ultrafine particles (Springer, 2014). Reportedly, Cheng
(2014) found the following chemicals to be common in the manufacture of various
electronic cigarettes: nicotine, aldehydes (formaldehyde, acetaldehyde, acrolein, and
acetone), nitrosamines (NNN and NNK), metals (cadmium, nickel, lead, chromium, and
arsenic), alkaloids (cotinine, anatabine, B-nicotyrine, and nornicotine), and volatile
organic compounds (toluene, xylene, propylene glycol, and glycerin). All of these
chemicals were reported at varying levels and dependent upon the specific manufacturer
of the electronic cigarette and will be discussed in the following paragraphs.
Consideration needs to be emphasized for the fact that the varying researchers
used different testing measures and different instruments for chemical analysis. For
instance, some studies, like the ones Cheng (2014) reviewed, may have found larger
amounts of certain chemicals and other studies may have only discovered trace amounts
of a chemical substance, or not at all. This is also dependent upon which electronic
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cigarette and additives were tested. There are more than 400 brands currently being
manufactured and only a few brands have been tested for their constituents (Suter,
Mastrobattista, Sachs, & Aagaard, 2014). The above-mentioned studies, for instance, the
studies reviewed by Cheng (2014) have found detectable levels of toxic chemicals in ecigarettes, but usually at levels much lower than in tobacco smoke. For example, levels
of toxic chemicals have been reported to be 9 to 450 times lower than levels previously
reported in tobacco smoke (Goniewicz et al., 2013). As stated earlier, regular cigarettes
generally house around 7,000 chemicals. In comparison, e-cigarettes have no oversight
for manufacture and potential flavors and chemicals have exceeded 7,500 in general, with
over 400 brands (American Lung Association, 2015). The following paragraphs will
describe some of the common chemicals and their potential side effects as reported in the
literature.
Alkaloids
Alkaloids have been reported as common components in electronic cigarettes
(Cheng, 2014). Examples of these alkaloids are nicotine, cotinine, anatabine, and
nornicotine (Cheng, 2014).
Nicotine is the main component added to electronic cigarettes that contribute to
addiction and nicotine levels can differ greatly depending on the manufacturer (Cheng,
2014). E-cigarette brands can differ in efficiency and consistency from puff to puff, even
if the product is from the same brand (Cheng, 2014). Furthermore, nicotine found on
labels often differs from the measured content of the cartridges and solutions and might
vary by brand from 0.5 to 15.4 mg per 300 puffs (Cheng, 2014). Nicotine content also
can vary based on the manufacturer of the solution and the content can be higher or lower
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than what was reported (Harrell, 2014). Nicotine, as a vasoconstrictor, has many
associated side effects including reduced nutritional blood flow to the skin and increased
platelet adhesiveness that can result in tissue ischemia, impaired healing of injured tissue,
risk of thrombotic microvascular occlusion, tissue ischemia, and delayed wound healing
(Springer, 2014). Nicotine also has a role in reducing proliferation of red blood cells,
fibroblasts, and macrophages (Springer, 2014). Additionally, Harrell et al. (2014) found
that nicotine may promote the growth of preexisting tumors through deregulation of
essential biological processes. This role of nicotine as a carcinogen in humans, however,
is still not clear. Additionally, the U.S. Surgeon General has reported that nicotine is not
safe and can have lasting effects if used during pregnancy including low birth weights,
preterm delivery, and stillbirth, and lasting effects during adolescence including cognitive
and behavioral impairments on short-term memory and attention (American Lung
Association, 2015). Nicotine is reported to have a half-life of 52 minutes in the brain
(Papke, Dwoskin, & Crooks, 2007). A person may become exposed to cotinine with the
use of an electronic cigarette (Cheng, 2014).
Nornicotine is a nicotine metabolite and can accumulate in the brain after repeated
exposure to nicotine (Papke, Dwoskin, & Crooks, 2007). The transformation of nicotine
to nornicotine occurs in the brain and accounts for approximately 0.8% of nicotine
conversion and has a half-life of 166 minutes (Papke, Dwoskin, & Crooks, 2007). The
researchers also believed that due to the longer half-life of the nornicotine, this substance
could actually play a great role in tobacco dependence (Papke, Dwoskin, & Crooks,
2007). Reportedly, nornicotine has been found to increase dopamine levels in the
midbrain (Hoffman & Evans, 2012). People who smoke regular cigarettes are exposed to
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alkaloids at a rate of 0.4 mg to 0.8 mg per day, while people who do not smoke are
exposed at a rate of 0.2 mg to 0.4 mg per day (Caine, Collins, & Thomsen, 2014). One
reason for this is that the alkaloid, nornicotine, can be found in potatoes, green tomatoes,
and red peppers (Caine, Collins, & Thomsen, 2014).
Cotinine is an alkaloid commonly reported chemical in e-cigarettes (Cheng,
2014), is found in tobacco leaves, and is excreted in humans via urine (Moran, 2012).
According to the CDC (2013), cotinine is a metabolite of nicotine in the human body and
if nicotine needed to be measured in a person’s blood, testing the cotinine levels via
blood sampling would be the best way to accomplish that. This chemical can aid in the
reliability of testing mainly because it remains in the body longer than nicotine (CDC,
2013). The CDC (2013) also revealed that the cotinine concentrations in the overall nonsmoking population have decreased by 70% over the span of 15 years, owing mainly in
part to interventions to reduce smoking in public places. According to Brown (2005), the
formation of cotinine is the main way that nicotine is metabolized in smokers via the
P450 2A6 pathway in the liver. Furthermore, Moran (2012) mentioned that 80 to 85% of
nicotine is converted to cotinine in the liver. Interestingly, cotinine may exhibit some
beneficial properties as reported by Moran (2012) and is reported as not being addictive
with no cardiovascular effects. Other reported benefits by Moran (2012) include:
reduction in fear memory, anxiety, and improved memory in Alzheimer’s disease in a
mouse model and schizophrenia in a monkey model, as well as reduced startle response.
Overall, Moran (2012) reported that cotinine is a less toxic chemical when compared to
nicotine.
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Anatabine is an alkaloid that has been reported in e-cigarettes (Cheng, 2014) and
is found in the Solanaceae plant (Schmeltz, Blevins, Aronoff, Ozer, Leffert, Goldberg,
Horowitz, Bertenshaw, Troya, Cohen, Lanier, & Wright, 2014). Anatabine was found to
have agonist effects on nicotinic receptors (Levin, Hao, Burke, Cauley, Hall, & Rezvani,
2014). This substance has also been marketed lately in the U.S. as a dietary supplement
and has been shown to exhibit anti-inflammatory effects (Lanier, Gibson, Cohen, &
Varga, 2013). Although, anatabine is a common chemical found in cigarettes and
sometimes electronic cigarettes, it can also be found in foods such as potatoes, peppers,
and tomatoes (Lanier, Gibson, Cohen, & Varga, 2013). A person may become exposed
to anatabine when using an electronic cigarette (Cheng, 2014).

Aldehydes
Aldehydes are common constituents found in electronic cigarettes (Cheng, 2014).
Examples of these aldehydes are formaldehyde, acetaldehyde, acrolein, and acetone
(Cheng, 2014). Formaldehyde, a commonly reported aldehyde in electronic cigarettes
(Cheng, 2014), is a known carcinogen, and is a colorless, flammable gas at room
temperature (Agency for Toxic Substances & Disease Registry (ATSDR), 2015a).
Formaldehyde is classified as a volatile organic compound that is used during the
manufacture of many common objects (ATSDR, 2015a). It has the potential to affect the
integumentary system, gastrointestinal system, immunological system, and respiratory
system upon exposure (ATSDR, 2015a). Formaldehyde is inhaled via the nose and upper
portion of the lungs and is most commonly excreted through the urine or exhaled out
through the lungs (ATSDR, 2015a). Common symptoms of formaldehyde exposure
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include irritation involving the eyes, nose, and throat (ATSDR, 2015a). These symptoms
are likely when the formaldehyde concentrations reach anywhere from 0.4 to 3 parts per
million (ppm) and exposure is considered deadly at 20 ppm (ATSDR, 2015a). Common
reported side effects from acute exposure are eye, nose, throat, and skin irritation, along
with coughing, wheezing, chest pains, and bronchitis (EPA, 2015). If formaldehyde is in
an e-cigarette solution, the user could potentially experience these side effects with the
right amount of exposure.
Acetaldehyde is a commonly reported aldehyde found in electronic cigarettes
(Cheng, 2014), is a colorless, flammable, liquid, is ubiquitous in the environment, and is
also used in the manufacture of many common, everyday items, much like formaldehyde
(EPA, 2000). It is considered harmful in excessive amounts (EPA, 2000). Common
acute effects after exposure include irritation to the eyes, skin, nose, and lungs leading to
a potential decreased respiratory rate and increased blood pressure (EPA, 2000). At
extreme levels of acute exposure, coughing, pulmonary edema, and necrosis can occur
(EPA, 2000). The EPA has classified acetaldehyde as a probable carcinogen due to its
capability of producing nasal tumors in rats and laryngeal tumors in hamsters (EPA,
2000). If acetaldehyde is in an e-cigarette solution, the user could potentially experience
these side effects if exposed.
Acrolein is a commonly reported aldehyde in electronic cigarettes (Cheng, 2014)
and is colorless or yellow liquid that dissolves in water (ATSDR, 2007a). It can be
released into the air when tobacco, trees, plants, gasoline, or oil is burned, and is
commonly used as a pesticide (ATSDR, 2007a). This chemical has been classified as a
volatile organic compound (ATSDR, 2007a). The levels of acrolein found inside the
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home can range from 0.02 to 12 parts per billion (ppb) and can go beyond those values
with the use of smoking tobacco indoors (ATSDR, 2007a). Small exposure amounts
typically affect the eyes, nose, and lungs (ATSDR, 2007a). There is inadequate
information about this chemical to rule out the possibility of it being labeled as a known
human carcinogen (ATSDR, 2007a). If acrolein is in an e-cigarette solution, the user
could potentially experience these side effects with the right amount of exposure.
Acetone is a manufactured chemical that is also reported as a common aldehyde
in electronic cigarettes (Cheng, 2014). It is classified as a volatile organic compound and
is a colorless liquid (ATSDR, 1994). Typically, air in the United States has an average of
approximately 7 parts per billion (ppb) as a common finding being reported inside the
home (ATSDR, 1994). Acetone occurs naturally in many fruits and vegetables and there
are low levels of acetone in the body because it is produced during the breakdown of fats
(ATSDR, 1994). There are certain people who may have higher levels of acetone in the
body including pregnant women, babies, diabetics, and people who exercise, drink
alcohol, or have experienced physical trauma and are usually not harmful to the person
(ATSDR, 1994). There are some people, however, mainly those who work in labs who
have complained of side effects upon the exposure of greater than 900 ppm. These side
effects included irritation of the nose, throat, lungs, and eyes (ATSDR, 1994). People
exposed to 12,000 ppm sited headaches, dizziness, lightheadedness, and confusion after
exposure. No tests have been performed to determine if inhaled acetone may lead to
cancer (ATSDR, 1994). If acetone is in an e-cigarette solution, the user could potentially
experience these side effects with the right amount of exposure.
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Nitrosamines
Nitrosamines are classified as organic substances that occur when nitrites form
with amines in the body (Hecht & Hoffman, 1988). They are constituents commonly
reported in e-cigarettes after testing (Cheng, 2014) and will be discussed in this
paragraph. Nitrosamines are highly flammable and often released into the air during the
manufacture of other goods (Hecht & Hoffman, 1988). They are also commonly found in
tobacco products and are often found at levels between 0.2 to 85.1 ppb (CDC).
Nitrosamino ketones (NNK), and N’ – nitrosonornicotine (NNN) have been uncovered as
common nitrosamines related to electronic cigarette substances (Hecht & Hoffman,
1988). Hecht and Hoffman (1988) revealed that of the nitrosamines, NNK and NNN
were the strongest carcinogens found in tobacco smoke. According to Harrell et al.
(2014), the carcinogen NNN has been found in people who were former smokers, but
who are also using some form of Nicotine Replacement Therapy, or NRT. NNK was
shown to produce tumors in the nasal cavity, lungs, and liver in rats and tumors of the
nasal cavity, trachea, and lungs in hamsters (Hecht & Hoffman, 1988). The lung is the
main organ sought after by NNK (Hecht & Hoffman, 1988). These chemicals could
potentially be hazardous to an e-cigarette user if they are in the device.

Metals
Various metals have been reported in the components of electronic cigarettes after
testing (Cheng, 2014). Among these metals, cadmium, nickel, lead, chromium, and
arsenic have been reported (Cheng, 2014). Cadmium is a common metal reported in
electronic cigarettes (Cheng, 2014) and is a natural component of the earth’s crust
(ATSDR, 2015b). Soil and rocks contain some form of cadmium (ATSDR, 2015b). In
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appearance, cadmium is a silver, white metal that is used during the manufacture of many
common objects (ATSDR, 2015b). Chronic exposure to cadmium through inhalation in
high amounts can lead to kidney disease and lung damage (ATSDR, 2015b). Lung
cancer has been discovered in humans and rats after exposure to high amounts of
cadmium (ATSDR, 2015b). The U.S. Department of Health and Human Services
(DHHS) has declared that cadmium is a human carcinogen. OSHA has limited the daily
exposure in an 8-hour workday to 5 ug/m3 (ATSDR, 2015b). Cadmium can be
hazardous to an e-cigarette user if found in the device.
Nickel is a natural element and is a hard, silver-white metal in appearance
(ATSDR, 2005) and is a common component in e-cigarettes (Cheng, 2014). Nickel is
found in many common household goods (ATSDR, 2005). Nickel particles can enter the
body via many methods with one being inhalation from the air where they enter the nose
and lungs (ATSDR, 2005). Nearly 10-20% of the population has sensitivity to nickel and
the most common health effect is an allergic reaction (ATSDR, 2005). This reaction is
seen mainly in people who wear nickel jewelry (ATSDR, 2005). After the sensitivity
has developed in a person, repeated exposure to the metal may produce a reaction
(ATSDR, 2005). Common severe health effects noted in individuals after extreme
exposure include chronic bronchitis, decreased lung function, nasal sinus cancer, lung
cancer, however, exposure levels were seen at 100,000 to 1 million times greater than the
usual level in the air to cause cancer (ATSDR, 2005). Regardless, the DHHS has
classified nickel as a human carcinogen (ATSDR, 2005). Exposure to nickel can be
hazardous to an e-cigarette user’s health if nickel is a part of the components.
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Lead is blue-gray in color and occurs naturally in the earth’s crust and is used
commonly in the manufacture of many goods (ATSDR, 2007b). Lead is reported as a
common metal found in electronic cigarettes (Cheng, 2014). Due to the increased health
concerns of this element, the use of this substance has decreased in the U.S. over the past
several years (ATSDR, 2007b). Lead can enter the body by breathing in dust or
chemicals where it travels through the bloodstream after absorption, then to the soft
tissues and organs such as the kidneys, liver, spleen, muscles, heart, lungs, and brain
where it will then move into the bones and teeth after a few weeks (ATSDR, 2007b).
What is not stored leaves the body through the urine and feces (about 99%) (ATSDR,
2007b). Lead exposure can greatly affect the nervous system, cause finger, wrist, and
ankle weakness, elevated blood pressure, anemia, brain and kidney damage, and
miscarriage in pregnant women (ATSDR, 2007b). Kidney tumors have been found in
studies involving mice (ATSDR, 2007b). The DHHS and the EPA have labeled lead as a
potential human carcinogen (ATSDR, 2007b). Lead exposure to may be harmful to an ecigarette user if exposed to it via their device.
Chromium is a common metal reported in electronic cigarettes (Cheng, 2014), is a
naturally occurring element in the environment, is used during the manufacture of many
products, and has no taste or odor (ATSDR, 2012). Rural and urban areas contain levels
of less than 10 ng/m3 and 0-30 ng/m3, respectively (ATSDR, 2012). Smoking regular
cigarettes in the home can increase the levels of chromium to 400 times greater than what
is found outdoors (ATSDR, 2012). Chromium can enter the lungs via inhalation and is
typically excreted through the urine (ATSDR, 2012). Common health effects associated
with occupational or high levels of inhalation elsewhere include cough, shortness of

16

breath, wheezing, and skin rashes (ATSDR, 2012). For the respiratory effects to occur,
levels of chromium need to reach approximately 60 times the normal environment levels
(ATSDR, 2012). OSHA guidelines set the limit of chromium in air at 0.005 mg/m3 over
eight hours (ATSDR, 2012). Exposure to chromium can occur through the use of some
electronic cigarettes (Cheng, 2014).
Arsenic, a known carcinogen, is a reported component is some electronic
cigarettes (Cheng, 2014). Arsenic naturally occurs in the earth’s crust, is classified as a
metalloid, and can have a gray, white, or colorless appearance with no smell or taste
(ATSDR, 2007c). Arsenic is associated with mining, smelting, and may enter air after a
volcanic eruption (ATSDR, 2007c). Arsenic that is inhaled through the air is taken up by
the lungs and is commonly excreted through the urine (stool?) (ATSDR, 2007c).
Common side effects to breathing in large amounts of arsenic include irritated throat and
lungs, circulatory and peripheral disorders, abnormal fetal development, and an increased
risk of lung cancer (ATSDR, 2007c). To experience these side effects, exposure levels
would have to be around 100 ug/m3 (ATSDR, 2007c). Arsenic, if found in an ecigarette, could potentially be harmful to the user.

Volatile Organic Compounds
Volatile organic compounds (VOCs) are chemicals that can easily enter the air in
a gaseous form from a solid or liquid state (New York State Department of Health, 2013).
Common VOCs in electronic cigarettes reported by Cheng (2014) include toluene,
xylene, propylene glycol, and glycerin. Formaldehyde is also a VOC (Cheng, 2014),
however, it was discussed previously in the aldehyde section. VOC production strength
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varies with the different types of electronic cigarettes in use (Schripp, Markewitz, Uhde,
& Salthammer, 2012).
Toluene is reported as a common chemical used in some form of an e-cigarette
(Cheng, 2014) and is classified as a VOC used in the manufacture of many materials with
one of the highest exposure methods being cigarette smoke (EPA, 2012). According to
the EPA (2012), the central nervous system is mainly targeted and will display acute and
chronic health effects with exposure. Potential side effects of toluene include eye and
throat irritation, headaches, dizziness, insomnia, spontaneous abortion in pregnant
women, and CNS depression with high dose exposure (EPA, 2012). A person using an ecigarette may become exposed to toluene (Cheng, 2014).
Xylene is reported as a common chemical in electronic cigarettes (Cheng, 2014),
is used broadly in many industries, and occurs naturally is some elements of the earth
(Kandyala, Raghavendra, & Rajasekharan, 2010). A person can be exposed through
inhalation of xylene via smoking (Kandyala, Raghavendra, & Rajasekharan, 2010).
According to the researchers, side effects that may occur after exposure to xylene include
headache, agitation, nausea, decreased concentration, or shortness of breath after an
excessive amount of exposure (Kandyala, Raghavendra, & Rajasekharan, 2010). A
person using an e-cigarette may become exposed to xylene (Cheng, 2014).
Propylene glycol is another reported VOC found commonly in e-cigarettes
(Cheng, 2014) and is a liquid used in the manufacture of many products (ATSDR, 2011).
Propylene glycol has been established by the FDA as being “generally recognized as
safe” (ATSDR, 2011). This substance is sometimes used to make artificial smoke that is
common in theater productions (ATSDR, 2011). For this substance to produce a vapor it
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needs to be heated, similarly to what occurs with the induction of an electronic cigarette
(ATSDR, 2011). With large amounts of exposure, propylene glycol could affect the
amount of acid in the body by increasing it (ATSDR, 2011). This substance is not
classified as a carcinogen (ATSDR, 2011). When testing for propylene glycol in the
body, experimenters found the substance was difficult to detect mainly because it breaks
down quickly (ATSDR, 2011). A person may become exposed to propylene glycol with
the use of an e-cigarette (Cheng, 2014).
Glycerin has been reported as a common chemical used in e-cigarettes and is a
liquid substance that can enter the body through inhalation, skin contact, and eye contact
depending upon the method of interaction (Cheng, 2014). Inhalation would be the main
method of contact with the use of an electronic cigarette. Certain side effects after
exposure to glycerin include respiratory irritation, eye irritation, headache, and nausea if
exposed at a high enough amount (CDC, 2011). OSHA set the exposure limit to this
substance at 15 mg/m3 (CDC, 2011). Additionally, the humectants (propylene glycol and
glycerol) can oxidize to aldehydes when heated to a voltage greater than 3 V (Cheng,
2014). These reported aldehydes are the same substances found in conventional
cigarettes and a person may become exposed to them with the use of electronic cigarettes
(Cheng, 2014).
Perceptible negative side effects were reported above related to the common
chemicals found in electronic cigarettes. Harrell et al. (2014) reported certain positive
“health changes” after the initiation of e-cigarettes including: “reduced
carboxyhemoglobin levels after 2 weeks” and relief of “chronic idiopathic neutrophilia”
reported by someone who switched to e-cigarettes from traditional cigarettes. Further
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side effects (negative) reported by these researchers include: decreased lung function and
increased pulse and inflammatory markers. Although these side effects do exist, they
were still reported as being to a lesser extent than that of traditional cigarettes. Electronic
cigarettes were also reported to not affect complete blood count as much as traditional
cigarettes do (Harrell et al., 2014).

Conceptual Framework
Florence Nightingale has been known in the nursing world throughout many
decades for her ideas on revolutionizing modern nursing (Selanders, 2010). Her legacy
and vast contributions continue to be studied in nursing programs worldwide. According
to Selanders (2010), “A theory is a set of interrelated concepts that gives a systematic
view of a phenomenon. It serves to uncover relationships that may not be apparent to the
casual observer” (p. 82). Selanders (2010), further described the purpose of a theory for a
discipline as being a way to “bring order out of what otherwise might be chaos” (p. 82).
Two conceptual frameworks were utilized for this study: one that rests on the notion of
the profound importance of environmental health and the subsequent on the progression
of innovation diffusion called The Diffusion of Innovation Theory.
Nightingale, as a nursing theorist, adds a dynamic component to this study when
considering how the art and science of nursing plays an important role after identifying
the knowledge, attitude, and practice of a certain population. In her 1860, Notes on
Nursing, Nightingale revealed, “Through environmental alteration, one is able to put the
patient in the best possible condition for nature to act, thereby facilitating the laws of
nature” (Selanders, 2010, p. 83). Nurses in today’s society will have a more developed
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foundation in dealing with potential environment hazards after more studies are
completed related to the knowledge, attitude, and practice of certain substances, making
Nightingale’s theories on environmental health monumental to this study. According to
Nightingale and as reported by Selanders (2010), “The general definition of environment
is anything that, through manipulation, assists in putting the individual in the best
possible condition for nature to act” (p. 84). This was also her goal of nursing in general.
Nightingale’s Model for Nursing Practice is similar to the Nursing Process used in
modern day nursing and includes a four-step sequence involving “observation,
identification of the needed environmental alteration, implementation of the alteration,
and identification of the current health state” (Selanders, 2010, p. 86). This knowledge,
attitude, and practice (KAP) study on electronic cigarettes is nestled in the step that
involves the identification of the needed environmental alteration by assessing these three
variables of this college community. Although Nightingale’s concepts were written in a
20th century world, her concepts and ideas still uphold today even with the progress of
our society and the advancement of technology. It is important to not abandon some of
these basics of healthcare.
The Diffusion of Innovation Theory represents the “process that occurs as people
adopt a new idea, product, practice, and so on” (Kaminski, 2011). Trumbo and Harper
(2013), viewed electronic cigarettes as an innovation and discussed the Diffusion of
Innovations Theory as a theoretical framework for their study. The Diffusion of
Innovation Theory has been widely used for over 50 years. Diffusion is the method for
how an innovation is communicated (Rogers, 1997). An innovation can be an idea or
practice that is perceived as new by a person (Rogers, 1997). There are four main
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components that make up this theory which include the actual innovation, the way it is
communicated, time, and the social system (Rogers, 1997). There is also a component
known as the innovation-decision process that is communicated under the time aspect.
According to Rogers (1997), this process aids in the formation of an attitude towards that
idea or practice and helps in the decision to adopt it or not. According to Choi and
Forster (2013), young adults are more likely to try new things and electronic cigarettes, as
a newer product, can fall under this category. The Diffusion of Innovation Theory will
aid in the formation of this KAP study, as it will ultimately assess the knowledge,
attitude, and practice of electronic cigarettes of this age group.

Theoretical and Conceptual Definition of Study Variables
The three variables that will be tested in this study include knowledge, attitude,
and practice of electronic cigarettes. The following passages list the conceptual
definitions throughout this study.

Knowledge
Lakhan and Sharma (2010) defined knowledge as “the capacity to acquire, retain,
and use information; a mixture of comprehension, experience, discernment and skill” (p.
102). Furthermore, Kaliyaperumal (2004) explained that knowledge is the
“understanding” that a population has on a topic, in this case, electronic cigarettes.
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Attitude
Lakhan and Sharma (2010) described attitude as being, “inclinations to react in a
certain way to certain situations; to see and interpret events according to certain
predispositions; or to organise opinions into coherent and interrelated structures” (p.
102). Kaliyaperumal (2004) labeled attitude to be “feelings toward” a certain topic as
well as any “preconceived ideas” about the specific topic.

Practice
Lakhan and Sharma (2010) also described what is meant by the word practice by
determining that practices mean, “the application of rules and knowledge that leads to
action” (para. 3). Additionally, Kaliyaperumal (2004) regarded the practice of something
to be a way that a person will “demonstrate their knowledge and attitude through their
actions” (p. 102).

Demographics characteristics
Merriam-Webster dictionary defined demographics as, “the qualities (such as age,
sex, and income) of a specific group of people.” For the purposes of this research, the
demographics that were looked at specifically included: Age, gender, enrollment status,
college, degree, race/ethnicity, income, marital status, employment status, and living
arrangements.
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Statement of the problem
Electronic cigarettes are increasing in popularity at a very fast rate in the United
States (Callahan-Lyon, 2014). The introduction of these products has been met with both
disapproval and support. The electronic cigarette is somewhat of a new product leaving
research on these devices few and far between, however, as the popularity increases, so
does the interest from a research standpoint. Any new research dealing with this novelty
will benefit the community, especially healthcare providers, as they will be providing
support, encouragement, and education. As the research is not yet widespread on
electronic cigarettes i.e., their short and long-term health effects, potential for smoking
cessation, hazards of second-hand and third-hand exposure, and potential as a gateway
drug, the overall perceptions of this community regarding electronic cigarettes is a very
essential place to begin. An additional avenue to consider is that young adults,
particularly college students, are the “youngest legal targets” of the tobacco industry and
marketing strategies have been targeting college students recently (Sutfin, McCoy,
Morrell, Hoeppner, and Wolfson, 2013) making them a very important group to analyze.

Statement of the purpose
The purpose of this study is to assess the knowledge, attitude, and practice of
electronic nicotine delivery devices of college students. Additionally, this study is
designed to determine if relationships exist regarding demographics, knowledge about
electronic cigarettes in general, relationships regarding a positive or negative attitude
toward electronic cigarettes, and practice characteristics of the population.
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Research Questions
Research Question 1
Among college students regarding the knowledge of electronic cigarettes:
1a. What is the overall knowledge regarding electronic cigarettes?
1b. What is the knowledge of common chemicals used in electronic cigarettes?
1c. What is the knowledge regarding the health effects of electronic cigarettes?

Research Question 2
Among college students regarding the attitude of electronic cigarettes:
2a. What are the concerns regarding second-hand smoke from electronic
cigarettes?
2b. What are the views regarding electronic cigarette use on potential smoking
cessation?
2c. Are electronic cigarettes viewed as a healthier alternative to traditional
cigarettes?
2d. Are electronic cigarettes considered a gateway product to beginning other
products?

Research Question 3
Among college students regarding the practice of electronic cigarettes:
3a. What is the percentage of traditional cigarette use?
3b. What is the percentage of electronic cigarette use?
3c. What is the rate of electronic cigarette use in public places?
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1. What brand of electronic cigarette or vaporizer do you use?
2. How much nicotine is in your device?
3. Have you experienced any side effects after using an electronic cigarette? If so,
what side effects?

Significance of Study
Although many people may already have views and preconceived notions
regarding the use of electronic cigarettes and health unknowns, it is important to continue
to review the literature and conduct new studies involving these devices and how people
view them or how they may integrate them into his or her daily life, and to determine if
these devices will in fact be a benefit or a detriment to society. When considering certain
perceptions about electronic cigarettes, young adults are an important component. This
age range will be among the first to witness the actual long-term health effects that ecigarettes may or may not cause. They will be among many populations to observe
changes in regulations by the FDA, the world, the country, and each individual state.
They will witness different studies and hear new information conveyed by researchers
who either agree with or oppose the growing use of e-cigarettes. It is important to assess
the general perception of these devices to determine if this age range has an opinion
about them, whether positive or negative, if they believe that bans should be placed on
“vaping” in public places, if they are concerned with the potential health effects of ecigarettes, and if there is a belief that these devices could serve as a smoking cessation
tool.
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Many studies in the review of literature look at certain components of electronic
cigarettes, either attitude and perceptions overall, or knowledge and perceptions. The
current study looks at all three elements of a KAP study by assessing the knowledge,
attitude, and practice of electronic cigarettes. Furthermore, the current study looks at a
specific population in the Southeast. Previous KAP studies on this topic were set in other
countries or in the Midwest and western United States.
Various gaps in the literature were noted with the population that was reported to
be using e-cigarettes the most. Some studies reported an increase in e-cigarette use
among educated white males and other studies reported an increase in use among the
Hispanic males. Additionally, the questions in the various surveys in other studies asked
very broad questions about e-cigarette use and many only used the term ‘electronic
cigarette’ to describe the device. The present study utilized two terms to describe the
devices: electronic cigarette and vaporizer. Other studies went even further and used
other terms to describe the devices. Furthermore, other studies presented material on the
devices before the survey actually took place. The current study did not use this method
so a true baseline of knowledge, attitude, and practice of e-cigarettes could be discovered.
The current study also assesses the differences between certain demographics and the
overall perceptions of e-cigarettes.
Additionally, gaps exist in the literature by not measuring side effects of ecigarette use. This study briefly discusses health effects noticed by the e-cigarette users.
Limited research exists in studying e-cigarette design and differences among components
among differing brands. This study does not evaluate e-cigarette design and does not
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compare e-cigarette components, however, it does briefly touch on popular brands used
in the population in hopes of discovering the most common brands in use.

Summary
In summary, the use of electronic cigarettes has increased over the past ten years.
Although there is countless research available regarding traditional cigarettes, the
research regarding electronic cigarettes, although off to a great start, is still relatively
vague. Research concerning the health effects of electronic cigarettes is still quite scarce,
as numerous manufacturers have begun producing electronic cigarettes with a different
production rate for each commonly occurring substance. Furthermore, no regulations
have been issued upon the production of electronic cigarettes, therefore making it more
difficult to accurately test the chemical components of them. In other words, not all
electronic cigarettes are created equal. By initiating a KAP study in this population, a
determination can be made regarding any educational gaps that exist in this community
as detailed by Kaliyaperumal (2004). In doing so, healthcare providers, both current and
future will be better prepared to have conversations with their patients regarding these
devices.
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CHAPTER 2
REVIEW OF LITERATURE
In this chapter, published research literature was reviewed that encompassed
electronic cigarette use by college students, perceptions of electronic cigarettes,
awareness of electronic cigarettes, knowledge of electronic cigarettes, and attitude toward
electronic cigarettes. Additionally, literature was reviewed that included safety concerns
surrounding the use of electronic cigarettes and concerns regarding secondhand smoke
(secondhand “vaping”). A chemical evaluation of electronic cigarettes was also
undertaken. Furthermore, a review of electronic cigarette safety and potential smoking
cessation was also reviewed.
To review the literature listed above a search using internet and journal databases
was utilized. These included CINAHL, Pub Med, and EPSCO. Search terms during this
literature search included electronic cigarettes, cigarettes, tobacco, smoking, vaping,
knowledge, attitude, perceptions, practice, safety, smoking cessation, college students,
young adults, secondhand exposure, side effects, and chemicals. Exclusions in this
literature search were articles that were not published in English. For this study,
literature was included from nursing, environmental studies, medicine, community
health, behavioral medicine, and chemical dependence.
This chapter will begin with a literature review regarding the awareness of
electronic cigarettes. Following the initial section, a review of literature involving the
following components will be explored: 1.) Attitude of electronic cigarettes, 2.) Practice
of electronic cigarettes, 3.) Secondhand exposure of electronic cigarettes, 4.) Electronic
cigarettes as a potential smoking cessation device, 5.) Electronic cigarette use in public
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places, and 6.) Electronic cigarettes as a gateway.

Knowledge of electronic cigarettes
In a study conducted by Czoli, Hammond, and White (2014), the researchers
reported that nearly half of their sample had at least heard of electronic cigarettes or had
seen them for sale. The researchers conducted the study with a sample size of 1,188
participants via an Internet survey in Canada who were between the ages of 16 and 30.
To assess awareness of electronic cigarettes, the researchers discovered that 43.4% of
survey participants had seen electronic cigarettes advertised for sale after being asked,
“Have you ever seen e-cigarettes advertised for sale?” (Czoli, Hammond, and White,
2014, p. 98).
According to Trumbo and Harper (2013), nearly 71% of their study participants
had heard of electronic cigarettes. Of the 342 students registered for the class, 71%
returned the survey. Additionally, the researchers revealed that awareness of e-cigarettes
was associated with greater acceptance of tobacco smoking in public and stronger
perception of e-cigarettes as a favorable innovation (Trumbo and Harper, 2013).
According to Choi and Forster (2013) awareness, perceptions, and use of ecigarettes was examined among young adults via cluster random sampling and surveyed
4826 participants. Using a 5-point Likert scale the researchers found that 69.9% had
heard of electronic cigarettes with males and younger adults (aged 20-24) having higher
odds of past or current use of e-cigarettes (Choi and Forster, 2013). Interestingly,
marketing for e-cigarettes has increased with young adults beginning to be the target
(Sutfin et al., 2013).

30

In a study conducted by Pearson, Richardson, Niaura, Vallone, and Abrams
(2012), the researchers assessed for awareness of e-cigarettes among U.S. adults via
survey method by asking participants if they had ever heard of these devices and found
that 40.2% of U.S. adults (aged 18 and older) had heard of electronic cigarettes. The
researchers also discovered that e-cigarette awareness increased with current use of
traditional cigarettes, male gender, and white race as well as age in that it was “inversely
related” to awareness (Pearson et al., 2012, p. 1760). Furthermore, Pearson et al. (2012)
determined that a U.S. tobacco company had since acquired an electronic cigarette
company becoming the first major American company in the market. With this
development, Pearson et al. (2012) believe that awareness of e-cigarettes will increase
sooner than later.

Attitudes regarding electronic cigarettes
Sutfin, McCoy, Morrell, Hoeppner, and Wolfson (2013) included a total of 4,444
participants with an average age of 20.5. The participants were asked, “Compared with a
regular cigarette, how harmful do you think e-cigarettes are?” (p. 216). Results showed
that 50% of the participants did not know about the harm of an e-cigarette, 17% thought
that e-cigarettes were just as harmful, 23% thought that e-cigarettes were less harmful,
and 2% thought that e-cigarettes were more harmful than regular cigarettes (Sutfin,
McCoy, Morrell, Hoeppner, & Wolfson, 2013).
In the study conducted by Choi and Forster in 2013, the participants who were
aware of electronic cigarettes were also given statements regarding their attitude of these
devices, which they could agree with or disagree with. Statements to assess this
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component included, 1.) e-cigarettes can help people quit smoking, 2.) e-cigarettes are
less harmful than cigarettes, and 3.) e-cigarettes are less addictive than cigarettes. The
researchers revealed that 44.5% of participants believed that e-cigarettes could assist with
smoking cessation, 52.9% of participants said that e-cigarettes were less harmful than
regular cigarettes, and 26.4% believed that e-cigarettes were less addictive than regular
cigarettes (Choi & Forster, 2013).
Czoli, Hammond, and White (2014), also assessed attitudes and perceptions in
their 2014 study. In the survey, the researchers asked the following questions: 1.) Is this
product harmful to your health? 2.) Would you be interested in trying this product? 3.)
Should retail outlets, such as corner stores and gas stations, be allowed to sell this
product? Additionally, they found that among non-smokers and former smokers,
perceptions of e-cigarette harm were lower among e-cigarette users compared to neverusers and ever-users consistently reported greater interest than never-users in trying the
product (Czoli, Hammond, & White, 2014). There was also “moderate to high support”
on these devices being available in retail outlets (Czoli, Hammond, & White, 2014).
Trumbo and Harper (2013) assessed attitude and asked the participants in the
study to rate the following statements using 5-point responses from strongly agree to
strongly disagree: (a) Use of e-cigarettes should be legal for adults, (b) E-cigarettes are a
big step forward, and (c) E-cigarettes are a more modern way of using tobacco. The
results show that the majority of the students believed that e-cigarettes were a new
“innovative tool,” e-cigarettes may become a “social normative,” and there may be
pressure to use electronic cigarettes in the future. Similarly, the researchers found that
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the students had an overall somewhat negative attitude toward electronic cigarettes
(Trumbo and Harper, 2013).
According to Ambrose et al. (2014), if a person’s perception of harm of electronic
cigarettes is low, that person is more likely to try them. The overall worry regarding low
harm perceptions of electronic cigarettes is that a person may be more likely to try them
if they believe that their use is not as harmful as traditional cigarettes. This is especially
worrisome if that person was not planning on trying traditional cigarettes, but instead
tries electronic cigarettes (Ambrose et al., 2014). To assess perceptions of e-cigarettes
compared to traditional cigarettes, Ambrose et al. (2014) asked about products such as
Ruyan or NJOY and one in three students perceived e-cigarettes to be less harmful than
traditional cigarettes and 25% of the participants had never smoked before (Ambrose et
al., 2014). Regardless of smoking status, current or previous e-cigarette use was
associated with perceiving e-cigarettes as less harmful than regular cigarettes (Ambrose
et al., 2014). Similarly, Chaffee, Gansky, Halpern-Felsher, Couch, Essex, and Walsh
(2015) conducted a study regarding risk perceptions of electronic cigarettes and found
that adult cigarette smokers perceived regular use of electronic cigarettes as being lower
risk for lung and oral cancer and heart disease when compared to regular cigarette
smoking. Pearson et al. (2012) reported that among current smokers who were aware of
e-cigarettes, 70.6% who believed that ENDS were less harmful than regular cigarettes.
Pokhrel, Little, Fagan, Muranaka, and Herzog (2014) conducted a study to
measure outcome expectancies concerning a behavior. In this study, participants were
college students attending a 4-year university or a 2-year college in Hawaii with an age
range of 18 to 40 years of age for a total of 307 participants. The investigators measured
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e-cigarette susceptibility by evaluating intentions and willingness. The result of this
study showed that being a current cigarette smoker was associated with higher positive
expectancies and lower negative expectancies which suggests that young adult regular
cigarette smokers may be more likely to view e-cigarette use as a more appropriate
“smoking” option because of the possibility of increasing positive social norms of ecigarettes (Pokhrel et al., 2014).

Practice of electronic cigarettes
According to Choi and Forster (2013), young adults have the highest of
prevalence of smoking and approximately 1 in 3 adults currently smoke. To determine
smoking status of the participants, the researchers asked if they had smoked 100
cigarettes or more during their lifetime and if they had smoked in the last thirty days.
Among the 2624 participants, 7% had used e-cigarettes in their lifetime and 1.2% had
used e-cigarettes in the last thirty days. The researchers also found that 8% of the 12th
graders had tried e-cigarettes with 3% having used one in the past month (Choi & Forster,
2013). Suter, Mastrobattista, Sachs, and Aagaard (2014), reported that in 2012, 10% of
high school students in the U.S. had tried an e-cigarette while a reported one in five
smokers of traditional cigarettes had used them.
Sutfin, McCoy, Morrell, Hoeppner, and Wolfson (2013), assessed the use of
electronic cigarettes by asking the participants: have you ever used an e-cigarette or an
electronic cigarette? The results showed that around 4.9% of the participants had used ecigarettes and 1.5% of those people were currently using. An interesting component that
was added by their research was the fact that e-cigarette use was more common with
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current smokers. More importantly, 12% of the people using e-cigarettes had never
smoked a regular cigarette before. The researchers also reported that Hispanics and
“other” race students were more likely to have tried an electronic cigarette than their nonHispanic, white counterparts. Also, African American students were the least likely to
try electronic cigarettes (Sutfin, McCoy, Morrell, Hoeppner, and Wolfson, 2013).
According to Czoli, Hammond, and White (2014), electronic cigarettes are more
commonly used by males, people who currently smoke traditional cigarettes, and people
who have family members who smoke. The researchers also added that electronic
cigarettes could not be sold in Canada if they contained nicotine. That is very interesting
information to add to this research in that, despite the nicotine ban, electronic cigarettes
are still becoming popular in that area. To assess practice of electronic cigarettes, the
researchers asked if the participants had ever tried electronic cigarettes, if they had
smoked an electronic cigarette in the past 30 days, and if they had smoked 100 traditional
cigarettes in their lifetime. In analyzing the data, the researchers determined that current
smokers were more likely than non-smokers to use e-cigarettes (Czoli, Hammond, &
White, 2014). Conversely in this study, the researchers found that there was not higher
use reported in males as what was reported in previously mentioned studies.
To assess the practice of electronic cigarettes, Trumbo and Harper (2013), asked
participants if they had ever tried the products. They also asked, Do you now use ecigarettes every day, some days, or not at all? The researchers also reported in their
study that young and educated males had been trying electronic cigarettes at a greater rate
than other populations. This information was gathered from 3200 respondents. In
analyzing the data from their study, Trumbo and Harper (2013) found that 84% of
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students had never smoked, 3% were former smokers, 9% smoked but not every day, and
5% smoked everyday. Additionally, 13% of respondents had tried an electronic cigarette.
Furthermore, the researchers reported that being a current smoker was associated with
alternate tobacco use, awareness of e-cigarettes, and perception of stronger norms against
smoking (Trumbo & Harper, 2013).
In the study conducted by Ambrose et al. (2014), to assess for the history of
electronic cigarette use, the researchers asked the participants if they had ever tried an
electronic cigarette and if they had used one in the past 30 days. Through these questions,
the researchers discovered that 6.8% of the participants had tried an e-cigarette in the past
30 days, 16.9% had tried e-cigarettes but not in the past 30 days, and 1.6% were using
both e-cigarettes and traditional cigarettes at the same time (Ambrose et al., 2014).
Furthermore, Chaffee et al. (2015) reported that past or present use is a necessary to the
initiation of regular tobacco use and adolescents can potentially develop nicotine
dependence even if they are using tobacco intermittently only.
In the study performed by Pearson et al. (2012), the researchers determined that
3.4% of their sample population had ever tried an electronic cigarette with 35.9% of those
people having tried one in the past 30 days. Furthermore, the use of an e-cigarette was
more common among people who were currently using conventional cigarettes and who
were of Caucasian race. Interestingly, regarding age, Pearson et al. (2012) revealed that
age was inversely related to e-cigarette use with use decreasing by 2% to 3% with every
year of increased age. This above study assessed e-cigarette use in a nation-wide survey
and reported the following: national estimates for electronic cigarette use prevalence is
11.4% of smokers, 2% for former smokers, and 0.8% of never smokers suggesting that
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there are 5 million smokers and 1 million never/former smokers who have tried ecigarettes (Pearson et al., 2012). Furthermore, adults aged 18 to 29 were more likely to
try e-cigarettes than other age groups (Pearson et al., 2012).

Secondhand exposure of electronic cigarettes
As discussed previously, electronic cigarettes are becoming popular with many
age groups and from many backgrounds. Coupled with this new popularity is the
concern for secondhand exposure to those who are not actively using electronic
cigarettes. According to Schripp et al. (2012), traditional cigarettes release chemicals via
a combustion process that produces smoke whereas electronic cigarettes release
chemicals via evaporation. This is where the term “vaping” originated and has become a
term that is widely used. The researchers also mentioned the lack of studies that have
been performed solely on chemicals emitted from electronic cigarettes (Schripp et al.,
2012). Certain characteristics of electronic cigarettes may have effects on what
chemicals are released. These characteristics include what is actually added in the
electronic cigarette during manufacture, how old the electronic cigarettes is, how long the
puff lasts, and the time in between puffs (Schripp et al., 2012). The researchers also
discussed the potential of “skin permeation” via electronic cigarettes containers that may
have been spilled. In the study performed by Schripp et al. (2012), the researchers
described how electronic cigarettes volatile organic compounds (VOCs) are emitted. For
this, the researchers explained, “The ‘liquid’ is vaporized and because of the
thermodynamic properties of 1,2-propanediol (Kp = 188 degrees C, Change Hv = 64.5
kJ/mol at 298.15 K), the heat from the coil is led off, which avoids pyrolysis” (p. 27). In
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the above scenario, the 1,2-propanediol was the “carrier substance” of the flavorings and
the nicotine. This is different depending on the type of electronic cigarette being tested.
Also, it is unclear what VOCs are emitted from an electronic cigarette unless that specific
one is tested. This is due to the vast majority of manufacturers and retailers of electronic
cigarettes. Moreover, Schripp et al. (2012) stated that e-cigarettes could cause aerosol
emissions and VOCs, various flavoring additives, and nicotine into indoor air. After
inhalation, aerosol size changes in the lung via evaporation and causes exhalation of
smaller particles (Schripp et al., 2012).
Czogala, Goniewicz, Fidelus, Zielinska-Danch, Travers, and Sobczak (2013)
revealed in their article that secondhand smoke (SHS) from traditional cigarettes could
contain even more concentrations of the chemicals and carcinogens than what is found in
mainstream smoke. They also discussed the advent of electronic cigarettes and how they
emit aerosol (vapor) without combustion. Although this may sound better and may emit
fewer chemicals, the researchers mentioned that the vapor might contain dangerous
chemicals including: carbonyls, traces of nitrosamines, or heavy metals. Furthermore,
the researchers relayed other chemicals released into the air. These include ultrafine
particles, VOCs, nicotine, carbonyls, nitrosamines, and glycols. In their study, Czogala
et al. (2013) conducted two studies; one to assess elements regarding exposure patterns
and the second to compare the chemicals emitted from electronic cigarettes and cigarettes
via a chamber. Three different brands of electronic cigarettes were used. Nicotine was
detected from all brands with a higher amount being discovered in conventional
cigarettes. Aerosol particles were detected in all brands with the mean concentration
from conventional cigarettes rated at 7 times higher than that of electronic cigarettes.
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Additionally, the machine generated electronic cigarette vapor produced toluene while
the conventional cigarettes produced toluene, ethylbenzene, and xylene (Czogala et al.
2013). Electronic cigarettes emit significant amounts of nicotine but do not emit
significant amounts of CO and VOCs (Czogala et al., 2013). Moreover, the researchers
reported other chemicals, along with nicotine, that are emitted with electronic cigarette
vapor including propylene glycol and vegetable glycerin. They said that these chemicals
are known to be safe, however, they are concerned with prolonged exposure to them.
Furthermore, the researchers went on to describe the emissions of traditional cigarettes by
stating that smoke from cigarettes after exhalation can increase the toxicity of tobacco
smoke two to four fold (Czogala et al., 2013). Many researchers now are concerned that
the same may occur with electronic cigarette emissions.
In the study reported by Harrell et al. (2014), the possibility of secondhand
“vaping” was addressed. They reported that in many studies reviewed, e-cigarettes were
found to emit aerosols, VOCs, flavoring additives, and nicotine, and could even be
emitted at higher concentrations than that of a traditional cigarette. Furthermore, they
reported that e-cigarettes that have a high level of nicotine might emit higher
concentration of particles. Interestingly, the researchers also mentioned that although the
vapors emitted from e-cigarettes and their components may be toxic to some degree, it is
still unlikely that they are as harmful as secondhand smoke from regular cigarettes
(Harrell et al., 2014).
Another population that may be of concern when considering the rate of use of
electronic cigarettes is pregnant women. Due to the known serious dangers of smoking
while pregnant, many women have opted to switching to e-cigarettes as reported by
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Suter, Mastrobattista, Sachs, and Aagaard, (2014). Nicotine crosses the placenta in
pregnancy and causes the certain effects in utero including reduction in internal surface
area of the lung weight and volume while inducing “emphysema-like lesions” in rat
models (Suter, Mastrobattista, Sachs, and Aagaard, 2014). In concluding their research
study, Suter, Mastrobattista, Sachs, and Aagaard (2014) reported that there is inadequate
knowledge to definitively say that e-cigarettes would be a safer alternative to traditional
cigarettes in pregnant women, however, they did report that no amount of nicotine is safe
to a fetus.

Electronic cigarettes as a potential smoking cessation device
One feature that is commonly advertised regarding electronic cigarettes is the
potential as a quit aid for people who use traditional or conventional cigarettes. Despite
these claims and the many people who proclaim that these devices have helped him or
her cease the use of traditional cigarettes, the Food and Drug Administration (FDA) has
not approved the use of e-cigarettes as a smoking cessation device. According to Harrell
et al. (2014), in April of 2014, the FDA issued a statement designating that electronic
cigarettes are potentially subject to regulation and, if this were to occur, manufacturers of
electronic cigarettes would have to report the constituents of their devices. Furthermore,
the regulations would require manufacturers to not only list the ingredients but to also
only market after FDA review and approval of evidence for smoking cessation and
include health warnings on packaging (Harrell et al., 2014). Additionally, Harrell et al.
(2014) went on to exclaim that healthcare providers and their patients should be aware
that e-cigarettes have not been approved for smoking cessation and there is no federal
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oversight for the manufacture e-cigarettes and their components. This information will
be important for healthcare providers to convey to their patients.
Even though the occurrence of FDA regulation of electronic cigarettes remains up
in the air, the popularity and growth of the industry overall has increased, as emphasized
by Harrell et al. (2014). Before the advertisements of electronic cigarettes were
mainstream in the U.S., an estimated 2 to 3% of people were using them in 2010, while
8% had tried them by 2012 (Harrell et al., 2014). Moreover, of the people who identified
themselves as current smokers in a survey, 32% had tried an electronic cigarette, while
6% were actively using one by 2012 (Harrell et al., 2014). In the above-mentioned
survey, the main reason that people began using these electronic cigarettes was the
possibility of smoking cessation. The researchers noticed a spike of electronic cigarette
users in the general population in the U.S., but also in the cancer patient population.
With smoking cessation in mind, the researchers, Harrell et al. (2014) reported studies
that were population-based, with the others being prospective trials. While both methods
of data collection come with pros and cons, the information gained through these research
methods are beneficial to the overall study of electronic cigarettes. Generally, after
survey data was interpreted, the researchers reported that most of the e-cigarette users
were current or former smokers and thought that e-cigarettes could be used to help them
stop smoking and were safer to use (Harrell et al., 2014). One of the survey reports
reviewed revealed that of 216 participants, approximately 31% were no longer smoking
traditional cigarettes within 6 months. In a separate study, the researchers discovered that
the new use of electronic cigarettes was often connected with a failed smoking cessation
attempt. In a related study covering former smokers in Europe, the researchers
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discovered that 42% were able to quit smoking within the first month, however, 74% of
the participants were still using e-cigarette liquid with high levels of nicotine (Harell et
al., 2014). These studies do show that some form of smoking cessation can be achieved
from the initiation of e-cigarettes; however, these studies do not compare the use of ecigarettes with other smoking cessation devices.
Considerably, Fuoco, Buonanno, Stabile, and Vigo (2014), compared the puffs
that an electronic cigarette offers in contrast to a traditional cigarette and found that
traditional cigarettes offer approximately 15 puffs depending on the smoker and the ecigarette offered around 150 to 300 puffs, also depending on user experience.
Furthermore, the researchers reported that electronic cigarette toxicity was comparable to
nicotine replacement therapy but was found to be less harmful than conventional
cigarettes (Fuoco, Buonanno, Stabile, & Vigo, 2014). An additional component that
these researchers mentioned revolved around the notion that some electronic cigarette
companies were advertising their e-cigarette to be nicotine-free. They declared that this
should not be taken lightly as nicotine, even in small amounts, is very addictive and a
consumer may become addicted to nicotine unknowingly (Fuoco, Buonanno, Stabile, &
Vigo, 2014).

Electronic cigarette use in public places
Ever since the movement began for the support of banning smoking in public
places by the Americans for Nonsmokers’ Rights in 1976, over 4,000 communities have
pushed for and abided by laws against smoking in public places (Kolar, Rogers, &
Hooper, 2014). Even so, the researchers reported that a total of 39 states have banned
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smoking in public places including restaurants and bars. Interestingly, the researchers
stated, “Meta-analytic findings have also demonstrated inverse associations between
smoking ban implementation and hospital admission rates for other cardiovascular,
respiratory, and cerebrovascular conditions” (Kolar, Rogers, & Hooper, 2014, p. 12175).
Remarkably, Kolar, Rogers, and Hooper (2014) mentioned that smoking bans were
associated with the following: smoking reductions, increased quit attempts, or smoking
cessation. In the study performed by Kolar, Rogers, and Hooper (2014), the results
reported were as follows: most of the people who did not support indoor bans for ecigarettes or who were less supportive of bans were either former or current smokers, or
people of younger age who were single and had a lower income and people who were
likely to use e-cigarettes in the future. Furthermore, people who were found to be more
supportive of the indoor e-cigarette bans were people who thought that e-cigarettes were
very addictive as well as people who had never used an e-cigarette before (Kolar, Rogers,
& Hooper, 2014).
As reported by the WHO, “There is no safe level of exposure to secondhand
smoke, and that exposure to second-hand smoke is as deadly as smoking itself”
(Almutairi, 2014, p. 894). Almutairi (2014) went on to say that the induction of smoking
bans in public places would protect people who do smoke, and will decrease the amount
of cigarettes that smokers use in one day. Additional information emerged from the
article distributed by Johnson and Pennington (2014) as they stated that the United States
has currently exempted electronic cigarettes from being regulated as a drug-delivery
device. Also, the writers went on to exclaim that despite the exemption, some places
have applied their own restrictions including North Dakota, New Jersey, Utah, New York
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City, Chicago, and Philadelphia. These places restrict electronic cigarette use in public
areas (Johnson & Pennington, 2014).

Electronic cigarettes as a gateway
Statistics were reported by the CDC revealing that in between 2011 and 2012, ecigarette use among middle and high school students increased from 3.3% to 6.8% (Suter,
Mastrobattista, Sachs, and Aagaard (2014). Moreover, of the middle school students who
were participating, 20% had never tried a traditional cigarette before (Suter,
Mastrobattista, Sachs, & Aagaard, 2014). These statistics were reported again by
Ambrose et al. (2014) and revealed that the current use of e-cigarettes had doubled in that
same time frame from 1.1% to 2.1%. This data indicates that electronic cigarettes could
potentially serve as a starter product in the youth population (Ambrose et al., 2014).
According to Chaffee et al. (2014), there are 6000 people per day in the United States
who try cigarettes for the first time with half of those people being under the age of 18.
The researchers went on to report that some of the adolescents who have tried e-cigarettes
had never smoked regular cigarettes before, suggesting that they may initiate tobacco use
with e-cigarettes (Chaffee et al., 2014). Furthermore, Pearson et al. (2012) voiced
concerns regarding young people as a target for advertising and the corresponding social
media that is popular with this age group as well as the fact the e-cigarettes are advertised
with various flavors that may be appealing to young people.

44

CHAPTER 3
METHODOLOGY
The purpose of this study was to assess the knowledge, attitude, and practice of
electronic nicotine delivery devices among college students via a survey method.
Additionally, this study was designed to determine if relationships exist regarding
demographics, knowledge about electronic cigarettes in general, relationships regarding a
positive or negative attitude toward electronic cigarettes, and practice characteristics of
the population. This is often referred to as a “KAP” study and serves as the “educational
diagnosis” of a community (Kaliyaperumal, 2004). In this case, the community was the
group of college students invited to participate in the survey. The sample for this study
was college students who were over the age of 19 and attending a four-year university.
To ensure validity, a pilot study was performed by administering the survey to a group of
people, and then re-administering it one week later. The remaining contents of this
chapter will contain the elements of a KAP study, the research design, the sample and
setting characteristics, sample size and power, instrumentation, pilot study, and data
collection procedures.

Elements of a KAP Study
According to Kaliyaperumal (2004), a KAP study is used to measure the
knowledge, attitude, and practices in a community. As previously described by
Kaliyaperumal (2004), a KAP study stands as the educational diagnosis in a community
and is a necessary ingredient to help express several factors including: what people know
about certain things, how they feel, and how they behave. Kaliyaperumal (2004) defines
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knowledge of a community as the overall understanding of a subject, attitude as the
feelings or preconceived thoughts toward the topic, and practice as how the population
demonstrates knowledge and attitude related to that topic. This information is vital when
assessing for any deficits in a community related to education. Kaliyaperumal (2004)
further explains the importance of a KAP study by stating that it will enable awareness
and will assist a program to be modified to what needs are in the examined community.
According to the World Health Organization (WHO) (2008), KAP surveys can be used to
identify needs, problems, or barriers and gives solutions for improving quality or
accessibility. The WHO (2008) demonstrated the importance of KAP studies by
suggesting that the data collected via this method helps to set priorities. Some examples
of this include: addressing the most common problems, identifying subgroups, estimating
needed resources, setting up effective communication, and intervention measurement
(WHO, 2008). Additionally, although this study is not catered to adolescents and not
meant for testing their perceptions related to electronic cigarettes, Chaffee et al. (2015)
had an interesting viewpoint by explaining that measurement techniques for adolescents
offer additional understanding of the decision-making process in that population, which
can further lead to successful health promotion.

Study limitations
KAP studies have many beneficial and contributive elements as strengths, but also
come with many weaknesses. According to Unite for Site (2015), the weaknesses of a
KAP study include possible inaccurate interpretation of research data, no standard
approach on validating any research findings, and bias from the people analyzing the
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data. KAP studies also make it harder to target individual respondents if needed (Unite
for Site, 2015). Furthermore, KAP studies generally do not explain logic behind
treatment-seeking practices (Unite for Site, 2015). Furthermore, convenience sampling
was used for this research and may introduce bias (Grove, Burns, & Gray, 2013).
Moreover, Grove, Burns, and Gray (2013), relayed opinions regarding response rate that
conveyed that the response rate tends be higher for surveys sent via email. Regardless, of
this good news, the authors relayed that the response rate is still less than 50% (Grove,
Burns, & Gray, 2013).

Study Design
This study comprises of a descriptive, one-group post-test only design. The
descriptive study design is designated as it is being conducted to gain more information
regarding variables (Grove, Burns, & Gray, 2013). This descriptive study design was
utilized to demonstrate a situation as it naturally happens and did not manipulate any
variables, administer treatments, or interventions (Grove, Burns, & Gray, 2013).
Additionally, the one-group post-test only design was applied as it was considered preexperimental with no attempt to control the participants or environment (Grove, Burns, &
Gray, 2013). Typically, with a questionnaire design, the questions are presented
consistently and there is less chance for bias (Grove, Burns, & Gray, 2013).
Furthermore, Grove, Burns, and Gray (2013) elaborated further on questionnaires by
stating that questionnaires can determine facts about the study participants, facts about
events or situations, beliefs, attitudes, opinions, knowledge, or intentions.
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Sample characteristics
The convenience sampling method was used in this study. Samples consisted of
male and female adults over the age of 19 who were students attending the University of
Alabama in Huntsville, either full-time or part-time. Respondents participated regardless
of sex or gender, race or ethnicity, age (however, must be 19 years or older), education
level, income level, or marital status.
Exclusion criteria were (a) students who are not actively enrolled at the
university, (b) students who were younger than 19 years old, and (c) students who set
their email as confidential.
The class profile for undergraduate students (2014) was available on the
university’s website and is listed below.
Total enrollment:

7348

College of Engineering:

2392

College of Business:

1211

College of Science:

1425

College of Art, Humanities
& Social Sciences:

999

College of Nursing:

1058

Non-Degree/Other:

263

Undergraduate level racial diversity of the university is described below:
White:

66.9%

African American:

11.6%
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International:

8.2%

Asian:

3.7%

Hispanic/Latino:

3.5%

Unknown:

3.2%

Two or more races:

1.6%

American Indian/Alaskan Native: 1.3%

Gender demographics of undergraduates are available below:
Men:

55.7%

Women:

44.3%

Setting characteristics
The setting for this study was one university located in the Southeastern United
States in North Alabama in the Fall of 2015. The chosen university is currently ranked in
the top ten in the state in regards to size with a total of 7,348 students and offers
certificates, undergraduate degrees, graduate degrees, and post-graduate degrees.

Sample size and Power
Most of the studies reviewed for this study included either knowledge, attitude, and
practice of electronic cigarettes individually or in some other variation, but rarely with all
three variables included. Despite this, the sample sizes used in these studies were
sufficient to receive data. Sample sizes of the reviewed studies varied and included a few
hundred participants up to thousands of participants. For the current study, the sample
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size was 4,517 students. According to Grove, Burns, and Gray (2013), for a sample size
to be adequate, a total of 30 participants per variable are required. The current study is
testing three variables. Additionally, Grove, Burns, and Gray (2013) described the
significance of power in a study as being, “the capacity of the study to detect differences
or relationships that actually exist in the population” (p. 367). Furthermore, the authors
noted, “The minimum acceptable power for a study is commonly recommended to be
0.80 (80%)” (Grove, Burns, & Gray, 2013, p. 267). “Power analysis includes the
standard power (usually 80%), level of significance (usually set at 0.05 in nursing
studies), effect size, and sample size” (Grove, Burns, & Gray, 2013, p. 267). “Effect size
(ES) is the extent to which a phenomenon is present in a population” (Grove, Burns, &
Gray, 2013, p. 268). Furthermore, Grove, Burns, and Gray (2013) described definitions
of effect sizes to be <0.3 or <-0.3 for small ES, 0.3 to 0.5 or -0.3 to -0.5 for medium ES,
and >0.5 or >-0.5 for large ES (p. 368). The sample size was calculated, 462 using the
following formula: with α=0.05, β=0.20 and correlation coefficient (r)= 0.13. Total
sample size = N = [(Zα+Zβ)/C]2 + 3. Where the standard normal deviate for α = Zα =
1.960. The standard normal deviate for β = Zβ = 0.842, C = 0.5 * ln[(1+r)/(1-r)] = 0.131.

Instrumentation

The design for this study will utilize a subjective response approach with a
questionnaire. The enrolled students were reached via email where a link was provided
to reach the survey. The survey was constructed using Qualtrics software, a program
offered by the university in which the research will take place. Many of the questions
that will be asked during the survey were adapted from similar surveys that retained a
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good response rate. Additional questions will be added to the survey that will cover
additional topics not found in any previous research on the subject. The students will be
informed prior to opening the survey link that participation in the survey is voluntary,
completely confidential, and no penalty will be issued if the student declines to take the
survey. The questionnaire will begin with demographic questions and then progress to
questions regarding electronic cigarettes. For the demographic questions, appropriate
choices will be available for selection. Various answer choices will be a dichotomous
selection with yes/no answer choices and will be displayed in the questionnaire in a
vertical arrangement to help reduce errors (Grove, Burns, & Gray, 2013, p. 427). For the
questions regarding electronic cigarettes, a Likert scale will be provided for the
participant to select from the following answer choices: Strongly agree, Agree,
Somewhat Agree, Neither Agree nor Disagree, Somewhat Disagree, Disagree, Strongly
Disagree or Not Sure. To warrant reliability, the questionnaire will be administered to a
small group of people and re-administered one week later. According to Lietz (2010), a
survey of the literature revealed, “5 to 7 response options were the most common used
and that enhanced psychometric qualities, including reliability and validity, were
suggested as the justification for including multiple response categories.” Additionally,
Rodgers, Andrews, and Herzog (1992), reported that by using two to ten responses, the
validity increases by nearly .04. Furthermore, Losby and Wetmore (2012) added about
Likert scales, “A Likert scale is an ordered scale from which respondents choose one
option that best aligns with their view. It is often used to measure respondents' attitudes
by asking the extent to which they agree or disagree with a particular question or
statement.” For these reasons, a Likert scale was chosen for this study with 8 response
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categories. For the current survey, alongside recommendations of Grove, Burns, and
Gray (2013) answer choices regarding electronic cigarettes were grouped together related
to topic with the more sensitive questions concerning the practice of these devices at the
end of the questionnaire. Additionally, a preliminary message in the email was included
for explanation of the survey.

Questionnaire
The partially adapted questionnaire coupled with the researcher-developed
portions will include the following segments: student demographics and the components
of a KAP study - knowledge, attitude, and practice of electronic cigarettes.

Demographic Characteristics
The questionnaire will begin with the demographic characteristics that will be
combined with adaptations from previous studies as well as questions developed by the
researcher. The review of literature search demonstrated that certain characteristics of
the population yielded different outcomes when it came to the overall perceptions of
electronic cigarettes whereas in some studies, the demographics did not really contribute
to the study findings. Questions related to demographics for this study will include: age,
gender, enrollment status, college, degree, race/ethnicity, income, marital status,
employment status, and living arrangements. These variables will be self-reported by the
participants.
Knowledge of Electronic Cigarettes
To assess the knowledge of electronic cigarettes in this population, questions
discovered during the review of literature were adapted to fit this study. These questions
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were coupled with the researcher-developed questions that were not discovered in
previous studies.
To assess knowledge, the following statements paired with a Likert scale was included in
the survey:
1a. What is the overall knowledge regarding electronic cigarettes?
i.)

I have heard of electronic cigarettes.

ii.)

I have seen advertisements for electronic cigarettes.

iii.)

I know how electronic cigarettes work.

iv.)

I know how nicotine is delivered into the body when using
electronic cigarettes.

1b. What is the knowledge of common chemicals used in electronic cigarettes?
i.)

I am aware of the common chemicals and metals used during the
manufacture of electronic cigarettes.

ii.)

I am aware of what chemicals are released into the air when the
vapor from an electronic cigarette is exhaled.

iii.)

I am aware of how long the chemicals stay in the body after the use
of an electronic cigarette.

1c. What is the knowledge regarding the health effects of electronic cigarettes?
i.)

I am aware of some of the short-term health effects that may occur
when using electronic cigarettes.

ii.)

I am aware of some of the long-term health effects that may occur
when using electronic cigarettes.
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Attitude of Electronic Cigarettes
To assess attitude, the following statements paired with a Likert scale will be included in
the survey:
2a. What are the concerns regarding second-hand smoke from electronic
cigarettes?
i.)

I am concerned with the chemicals that I could potentially
breath from the air when someone around me is using an
electronic cigarette.

ii.)

It bothers me when someone is smoking a regular cigarette
around me.

iii.)

It bothers me when someone is using an electronic cigarette
around me.

iv.)

I think that bans should be placed on the use of electronic
cigarettes in public places.

2b. What are the views regarding electronic cigarette use on potential smoking
cessation?
i.)

I think that electronic cigarettes could be used to help people stop
using traditional cigarettes.

ii.)

I think that electronic cigarettes may work just as well as nicotine
gum, nicotine patches, or medications for people who are trying to
quit smoking.

2c. Are electronic cigarettes viewed as a healthier alternative to traditional
cigarettes?
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i.)

I think that electronic cigarettes are safer to use than traditional
cigarettes.

ii.)

I think that electronic cigarettes are more addictive than traditional
cigarettes.

2d. Are electronic cigarettes a gateway product to beginning other products?
i.)

I believe that electronic cigarettes may lead to the use of other
products, such as traditional cigarettes or other illicit drugs.

Practice of Electronic Cigarettes
To determine practice, the following statements paired with a Likert scale will be
included in the survey:
3a. What is the percentage of traditional cigarette use?
i.)

I currently smoke traditional cigarettes.

ii.)

I have smoked a traditional cigarette in the past 30 days.

iii.)

I currently have friends who smoke traditional cigarettes.

iv.)

I would recommend traditional cigarettes to a friend.

v.)

I am interested in trying traditional cigarettes within one year.

vi.)

I would consider trying a traditional cigarette if a friend offered it
to me.

3b. What is the percentage of electronic cigarette use?
i.)

I currently use electronic cigarettes.

ii.)

I have used an electronic cigarette in the past 30 days.

iii.)

I currently have friends who use electronic cigarettes.
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iv.)

I am interested in trying an electronic cigarette within one year.

v.)

I would recommend an electronic cigarette to a friend.

vi.)

I would consider trying an electronic cigarette if a friend offered it
to me.

3c. What is the rate of electronic cigarette use in public places?
i.)

I currently use electronic cigarettes in public places.

Additional questions will be provided without a Likert scale. A space will be available to
type in answers if applicable.
1.) What are the subjective side effects after the use of an electronic
cigarette, if any?
2.) How much nicotine is in your electronic cigarettes?
3.) What brand of electronic cigarettes do you currently use?

Pilot Study
A pilot study was conducted that involved administering the survey to other
people who were not enrolled in this particular university. Some of the participants were
college students at other universities at different levels, while other participants where
students who had already graduated. One pilot study participant had never attended
college but had obtained a high school diploma to ensure additional variability. 15 total
surveys were sent out for the pilot study and is detailed below.
The purpose of the pilot study was to ensure that survey questions were easy to
understand and that respondents would answer similarly during both trials. To
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accomplish this, a survey was sent via email to the recipients, who were given a copy of
the informed consent before being able to access the link. After one week, the same
email was sent out, once again with the same consent form and the same survey link. A
sample of 15 participants was recruited for the pilot study with six people responding to
the first survey and four people responding to the second survey. In the first round of
survey responses, one participant was aged 19 to 21, one participant was aged 25 to 27,
two participants were aged 28 to 30, and one participant was over the age of 30. Five
respondents were female, while one was male. Four participants were currently enrolled
in other college programs, one had already graduated from a university program, and one
participant had obtained a high school diploma. Three of the students attended school
full-time. Three participants were Caucasian, two were Hispanic/Latino, and one
preferred not to answer. For household income, one participant reported making less
than $10,000 per year, one reported $30,000 to $49,000, one reported $50,000 to
$69,000, two reported $70,000 or greater, and one reported “not sure.” Four participants
were married, while two reported being single/never married. One person was working
full-time, four were working part-time, and one reported not being currently employed.
All participants lived off-campus. Below are the responses from the pilot study regarding
electronic cigarettes. The responses revealed that the participants had similar views on
certain components related to electronic cigarettes and opposite views for other
components.
To complete Part 2 of the pilot study, a second survey was sent out via email with
a total of 4 being returned. One participant was aged 19-21, one was 22 to 24, and two
were 28 to 30. Three respondents were female and one was male. Two respondents were

57

Caucasian and two were Hispanic/Latino. Two participants listed income at $70,000 or
greater while two listed, “Not sure.” Two respondents were married and two were single
or never married. One respondent was working full-time and the remaining three were
employed part-time. All respondents had living arrangements off-campus. The results
for the second received survey are detailed below in the same format as above.

Summary of Pilot Study
Results were reviewed and compared from both trials of the pilot study. Overall,
the age range was scattered with more female participants and a divide between
Caucasian and Hispanic/Latino participants. The majority of participants were married,
were employed part-time or full-time, and all lived off campus.
Overall, all participants had at least heard of electronic cigarettes with the
majority having seen advertisements for them. Participants both agreed and disagreed
with the statement on knowing how electronic cigarettes work as well as knowing how
nicotine is delivered into the body. Participants strongly agreed, agreed, and somewhat
disagreed about knowing what chemicals and metals are used during the manufacture or
electronic cigarettes on the first trial, however on the second trial, responses varied
between disagree and strongly disagree. Participants answered that they strongly agreed,
agreed, somewhat disagreed, and disagreed with the statement regarding the knowledge
of chemicals that are released into the air with e-cigarettes, however in the second survey,
participants answered disagree and strongly disagree. Regarding the knowledge of how
long chemicals stay in the body, respondents answered strongly agree, agree, and
disagree in the first survey and disagree and strongly disagree in the second survey. For
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knowledge of the short-term health effects, participants both agreed and disagreed in the
first survey, but mainly disagreed in the second survey. For the long-term health effects,
respondents both agreed and disagreed regarding awareness for both trials.
Respondents both agreed and disagreed about being concerned with chemicals in
e-cigarettes, but mainly agreed in both surveys. In both trials, respondents agreed to
being bothered when someone was smoking a regular cigarette around them except for
one, who neither agreed nor disagreed. As for being bothered when someone is using an
electronic cigarette, respondents agreed and disagreed in the first survey and mainly
neither agreed nor disagreed in the second survey. Participants agreed, disagreed, or
neither when it came to the attitude on placing bans on e-cigarette use in the first survey
and mainly agreed or neither agreed nor disagreed in the second survey. In regards to ecigarettes for smoking cessation, participants agreed and disagreed with one answering
neither and agreed and disagreed in the second survey. Participants both agreed and
disagreed that e-cigarettes may work just as well as other smoking cessation devices in
the first survey and neither agreed nor disagreed or disagreed in the second survey.
Participants mainly disagreed in regards to thinking that electronic cigarettes were a safer
choice when compared to traditional cigarettes in both surveys, with two agreeing in the
first survey. In the first survey, participants agreed and disagreed or neither in regards to
thinking that e-cigarettes could be a gateway, but mainly agreed. The results were similar
in this regard in the second survey. When is came to attitude on the addictiveness of ecigarettes when compared to traditional cigarettes, most respondents neither agreed nor
disagreed, with one disagreeing. The results were similar in the second survey.
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All respondents answered that they currently were not smoking traditional
cigarettes and had not smoked in the last thirty days. Most of the participants had friends
who smoked traditional cigarettes, with two disagreeing to the statement. All participants
revealed that they would not recommend regular cigarettes to a friend in both surveys.
The majority of participants were not interested in trying a regular cigarette within one
year, with one agreeing to the statement in both surveys. The majority of participants
would not try a regular cigarette if a friend offered it to them with one respondent neither
agreeing nor disagreeing to the statement. All respondents, with the exception of one,
were currently not using electronic cigarettes and had not used them in the past 30 days.
Respondents both agreed and disagreed when it came to having friends that used ecigarettes. All respondents denied wanting to try an e-cigarette within the year with the
exception of one, who answered neither agree nor disagree to this statement. In the first
survey the majority of participants chose that they would not recommend e-cigarettes to a
friend with the exception of one, who interestingly agreed was an e-cigarette user. This
user also agreed to using e-cigarettes in public places. The majority of respondents
would not consider trying an e-cigarette if it had been offered to them by a friend with the
exception of one, who answered neither agree nor disagree. The e-cigarette user listed 3
mg/mL as being the amount of nicotine in the e-cigarette.

Data Collection Procedures
Institutional Review Board
This study was conducted after receiving approval from the university’s
Institutional Review Board (IRB) where exempt status was obtained. After approval and
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first step data collection which involved sending out emails to take a survey, additional
approval was sought from the IRB by the principle researcher for permission to gain
assistance from faculty and college leaders to help elicit a larger response rate and more
participants. The study gained a second approval and help from university leaders was
obtained to aid in increasing the response rate.

Recruitment
The participants were students enrolled currently in the university. Permission
was obtained from the university’s Dean of Students and Registrar office to reach each
enrolled student via email after IRB approval. The emails were obtained from the
Webmaster. A mass email was sent to all the students at the beginning of the Fall 2015
semester. A reminder email was sent out after the first full week that the survey was
accessible, and then sent out again on week 3. The sampling goal was to reach the more
than 7000 students enrolled in the university, however, due to confidentiality of emails
that was set by some of the students, the total sample size was 4517 of enrolled students.

Informed Consent Process
Informed consent was obtained from participants before clicking the link for the
survey and prior to opening the questionnaire. In the introductory email, the student was
informed that participation in the survey was voluntary, completely confidential, and no
penalty would be issued if the student declined to take the survey. The survey link was
provided at the bottom of the email. After a lower than expected response rate, assistance
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was requested from various college faculties and staff after IRB approval and contained
the informed consent form.

Data Management and Analysis
The survey email contained a link to the survey and was housed in Qualtrics.
This survey software allows people to answer surveys and keeps the identity of the persn
unknown. The level of significance was set at alpha to equal .05. Statistics were used to
determine characteristics related to demographics and responses. The percentages,
means, p-values, and standard deviations (SD) were calculated via the Qualtrics software.

Summary
This study comprises of a descriptive, one-group post-test only design. The
descriptive study design is being utilized to gain more information regarding variables
and determines any relationships among the variables in regards to demographics and
other elements of the KAP study involving electronic cigarettes. A sample size of N=467
with an alpha of .05 was utilized for this study. Approval to conduct this study was
obtained by the university’s institutional review board with exempt status and then
reapproved after changes were made to enlist assistance from faculty and staff. A survey
was sent out to students via email that began with demographic questions and progressed
to knowledge, attitude, and practice questions observing the topic of electronic cigarettes.
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CHAPTER 4
RESULTS
The purpose of this study was to determine the knowledge, attitude, and practice
of electronic cigarettes among college students. This study was also utilized to determine
if any relationships existed regarding demographics, knowledge about electronic
cigarettes in general, relationships regarding a positive or negative attitude toward
electronic cigarettes, and practice characteristics of the population. The findings of the
study will be discussed in the following paragraphs of this chapter.

Study Population Characteristics
This study utilized a survey sent via email to a convenience sample of 4,617
college students in one university. To meet the requirements for the study, the
participants had to be actively enrolled in the university and be at least 19 years of age or
older. A total of 4,617 emails were sent out and 467 surveys were returned leading to a
10.1% response rate.
Sixty-one percent of the respondents were aged 19 to 21 (Table 1). The response
rate among males and females was 48% and 52%, respectively (Table 2). The majority
of the participants (85%) reported being enrolled at the university full-time, with the
remaining (15%) being part-time students (Table 3). The various colleges that the
students reported attending were scattered among the 5 colleges with 12% of the students
in the College of Business, 37% in the College of Engineering, 17% in the College of
Nursing, 14% in the College of Arts, Humanities, and Social Sciences, and 21% in the
College of Science (Table 4).
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Among the students who answered the survey, 81% were seeking an
undergraduate degree and 17% were seeking a graduate degree (Table 5). When the
students were asked about race, 82% answered Caucasian, 5% answered black or African
American, 3% answered Asian, 1% answered International, 2% answered Hispanic or
Latino, 0.4% or 2 respondents answered American Indian/Alaskan Native, 4% answered
to being 2 or more races, 0.4% answered unknown race (Table 6). When asked about
income, 10% of the students reported a household income of less than $10,000 for the
last 12 months, 12% reported a household income of $10,000 to $29,999, 14% reported
$30,000 to $49,999, 11% reported $50,000 to $69,999, 34% reported $70,000 or greater,
and 19% reported that they were unsure (Table 7).
Fourteen percent of the participants were married, 83% reported being single or
never married, 0.2% reported being separated, 2% reported being divorced, and no
respondents reported being widowed (Table 8). A total of 14% of students reported
being employed full-time, 40% reported being employed part-time, and 46% reported
that they were not employed (Table 9). When the students were asked about living
arrangements while being enrolled at the university, 41% reported that they lived oncampus with 59% reporting that they lived off-campus (Table 10).
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Table 1.
Age of Participants
Age of Participants

(N = 466 )

Percent

19 to 21

283

61

22 to 24

80

17

25 to 27

27

6

28 to 30

19

4

Over 30

57

12

Note. Mean (M) = 1.90, Standard Deviation (SD) = 1.39, Min value = 1, Max value = 5

Table 2.
Gender of Participants
Participant Gender

(N = 466)

Percent

Male

224

48

Female

240

52

Prefer not to answer

2

0.4

Transgender

0

0

Note. M = 1.52, SD = 0.51, Min value = 1, Max value = 3
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Table 3.
Enrollment Status
Enrollment Status

(N= 466)

Percent

Full-time

398

85

Part-time

68

15

Note. M = 1.00, SD = 0.00, Min value = 1, Max value = 1

Table 4.
Participant College
College

N = 465

Percent

Business

56

12

Engineering

171

37

Nursing

77

17

Arts, Humanities, & Social
Sciences
Science

64

14

97

21

Note. M = 2.95, SD = 1.35, Min value = 1, Max value = 5
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Table 5.
Degree currently being obtained by respondents
Degree

N = 467

Percent

Undergraduate

378

81

Graduate

80

17

Certificate

2

0.4

Non-degree Seeking

7

1

Note. M = 1.22, SD = 0.52, Min value = 1, Max value = 4

Table 6.
Race of Participants
Race

N = 467

Percent

Caucasian 467

384

82

Black/African American

24

5

Asian

12

3

International

5

1

Hispanic/Latino

11

2

American Indian/Alaskan
Native
Two or more races

2

0.4

19

4

Unknown

2

0.4

Prefer not to answer

8

2

Note. M = 1.66, SD = 1.75, Min value = 1, Max value = 9
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Table 7.
Household income for past 12 months
Household Income

N=466

Percent

Less than $10,000

45

10

$10,000 to $29,999

55

12

$30,000 to $49,999

67

14

$50,000 to $69,999

52

11

$70,000 or greater

160

34

Not sure

87

19

Note. M = 4.05, SD = 1.61, Min value = 1, Max value = 6

Table 8.
Marital Status
Marital Status

N=467

Percent

Married

67

14

Single/Never Married

388

83

Widowed

0

0

Separated

1

0.2

Divorced

11

2

Note. M = 1.93, SD = 0.60, Min value = 1, Max value = 5
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Table 9.
Employment Status
Employment Status

N=467

Percent

Full-Time

66

14

Part-time

187

40

Not Employed

214

46

Note. M = 2.32, SD = 0.71, Min value = 1, Max value = 3

Table 10.
Living Arrangements
Living Arrangements

N=466

Percent

On-Campus

191

41

Off-Campus

275

59

Note. M = 1.59, SD = 0.49, Min value = 1, Max value = 2

Research Questions
Research Question 1
1a. Among college students what is the overall knowledge regarding electronic
cigarettes/vaporizers?
To determine the overall knowledge of electronic cigarettes, the students were
asked if they had ever heard of electronic cigarettes or vaporizers and 99.4% agreed with
the statement ranging from strongly to somewhat (M = 1.19, SD = 0.61, Min. value = 1,
Max value = 8) (Table 11). The students were asked if they had ever seen advertisements
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for these devices and 87.5% agreed with the statement ranging from strongly to
somewhat (M = 2.07, SD = 1.60, Min. value = 1, Max value = 8) (Table 11).
The students were also asked if they knew how electronic cigarettes worked and
70% agreed with the statement to some extent with 22.2% disagreeing with the statement
(M = 3.18, SD = 1.88, Min. value = 1, Max value = 8) (Table 11). Students were asked if
they knew how nicotine was delivered into the body when using e- cigarettes and 59.8%
agreed with the statement to some degree with 31% disagreeing with the statement (M =
3.53, SD = 2.10, Min. value = 1, Max value = 8) (Table 11).
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Table 11.
Overall Knowledge of Electronic Cigarettes
Statement:

I have heard of e-cigarettes or vaporizers.

Strongly Agree Somewhat Neither Somewhat Disagree Strongly Not Total
Agree
Agree
Agree
Disagree
Disagree Sure
nor
Disagree
398
60
5
0
0
1
1
1
466

I have seen advertisements for e-cigarettes
or vaporizers.
I know e-cigarettes work.

245

98

63

12

10

24

7

5

464

106

72

147

29

33

44

26

7

464

I know how nicotine is delivered into the
body when using e-cigarettes.

101

74

103

31

44

58

42

12

465
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Overall, 99.6% of females and 99.1% of males reported that they had heard of ecigarettes/vaporizers to some degree. With comparing gender and the awareness of ecigarettes, results were not significant (χ2 = 8.90, df = 21, p = 0.99) (Table 12). Overall,
87.5% of females and 87.4% of males reported that they had seen advertisements for ecigarettes and results were not significant (χ2 = 28.44, df = 21, p = 0.13) (Table 13). The
number of students who reported that they knew how e-cigarettes/vaporizers worked was
not significant when compared to the college being attended (χ2 = 29.54, df = 28, p =
0.39).
Sixty-nine percent of students aged 19 to 21 reported that they knew how ecigarettes worked by agreeing with the statement ranging from strongly to somewhat
while 24.2% disagreed to some degree. Seventy-one percent of students aged 22 to 24,
77.7% of students aged 25 to 27, 73.7% of students aged 28 to 30, and 70% of students
over the age of thirty also agreed to some extent that they knew how e-cigarettes worked.
When comparing age and the awareness regarding how electronic cigarettes work,
however, results were not significant (χ2 = 22.80, df = 28, p = 0.74) (Table 15).
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Table 12.
Students who have heard of e-cigarettes vs. gender
Gender:

Male

Strongly Agree Somewhat Neither Somewhat Disagree Strongly Not Total
Agree
Agree
Agree
Disagree
Disagree Sure
nor
Disagree
195
22
4
0
0
1
1
0
223

Female

200

38

1

0

0

0

0

1

240

Prefer not to 2
answer

0

0

0

0

0

0

0

2

Transgender 0

0

0

0

0

0

0

0

0

(χ2 = 8.90, df = 21, p = 0.99)
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Table 13.
Gender vs. Advertisements
Gender:

Male

Strongly Agree Somewhat Neither Somewhat Disagree Strongly Not Total
Agree
Agree
Agree
Disagree
Disagree Sure
n=
nor
Disagree
122
40
32
5
5
12
5
1
222

Female

121

Prefer not to 1
answer
Transgender 0

58

31

7

4

12

2

4

239

0

0

0

1

0

0

0

2

0

0

0

0

0

0

0

0

(χ2 = 28.44, df = 21, p = 0.13)
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1b. Among college students what is the knowledge of common chemicals used in
electronic cigarettes?
To determine the knowledge of common chemicals used in electronic cigarettes, a
statement was made regarding the chemicals and metals used in the manufacture of
electronic cigarettes and 26.3% agreed to some degree and 65.2% disagreed to some
degree (M = 5.12, SD = 2.05, Min. value = 1, Max value = 8) (Table 14). The statement
was made regarding the knowledge of what chemicals were released in the air when
using e-cigarettes and 29.2% agreed to some degree with this knowledge and 59.9%
disagreed (M = 4.90, SD = 2.11, Min. value = 1, Max value = 8) (Table 14). In regards to
the knowledge of how long the chemicals stay in the body after using an e-cigarette,
16.5% agreed to some degree and 73.2% disagreed (M = 5.49, SD = 1.74, Min. value = 1,
Max value = 8) (Table 14).
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Table 14. Knowledge of Common Chemicals Used in E-cigarettes.
Statement

Strongly Agree Somewhat
Agree
Agree

Neither Somewhat Disagree Strongly Not Total
Agree
Disagree
Disagree Sure
nor
Disagree
20
45
139
118
20 464

I know what chemicals are used
during the manufacture of ecigarettes.

40

34

48

I know what chemicals are
released in to the air from the
vapor of an e-cigarette.

41

54

42

29

55

118

105

22

466

I know how long the chemicals
stay in the body after the use of an
e-cigarette.

19

25

32

29

48

171

121

20

465
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When considering race and the knowledge of common chemicals and metals used
in the manufacture of e-cigarettes/vaporizers, most students disagreed that they had this
knowledge regardless of race and results were not significant (χ2 = 34.66, df = 56, p =
0.99).

1c. What is the knowledge regarding the health effects of electronic cigarettes?
In regards to having knowledge of short-term health effects from e-cigarettes,
41.1% agreed to some degree and 47.9% disagreed (M = 4.46, SD = 2.08, Min. value = 1,
Max value = 8) (Table 15). The same statement was made regarding the knowledge of
the potential long-term health effects and 42.8% agreed and 46.2% disagreed to having
the knowledge (M = 4.40, SD = 2.15, Min. value = 1, Max value = 8) (Table 18).
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Table 15. Knowledge of Health Effects of Electronic Cigarettes
Statement

Strongly Agree
Agree

Somewhat
Agree

Somewhat
Disagree

Disagree Strongly Not
Disagree Sure

Total

87

Neither
Agree
nor
Disagree
33

I am aware of
short-term
health effects
of ecigarettes.

40

63

46

108

68

20

465

I am aware of
long-term
health effects
of ecigarettes.

53

53

92

32

39

99

77

19

464

No significant relationship was found between knowledge regarding short-term
health effects of e-cigarettes and race (χ2 = 65.71, df = 56, p = 0.18).

Research Question 2
2a. Among college students, what are the concerns regarding second-hand smoke from
regular cigarettes and electronic cigarettes?
In the survey, the students were given the statement regarding the concern about
chemicals they could breathe from the air when someone was using an e-cigarette around
them and overall, 66.9% of the students agreed to some degree that they were concerned
with the chemicals in the air (M = 3.02, SD = 2.04, Min. value = 1, Max value = 8) (Table
16). When the students were asked if they were “bothered” when someone was smoking
a regular cigarette around them, 82.2% of respondents reported that they were “bothered”
by the use of regular cigarettes in close proximity (M = 2.15, SD = 1.73, Min. value = 1,
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Max value = 7) (Table 16). The students were then asked if they were bothered when
someone was using an e-cigarette around them and 62.7% of the students reported to
some degree that they were “bothered” by the use of e-cigarettes in close proximity (M =
3.19, SD = 2.08, Min. value = 1, Max value = 7) (Table 16). The students were asked if
they thought bans should be placed on the use of e-cigarettes in public places and 58.3%
of the students agreed to some degree that bans should be placed on the use of ecigarettes in public places (M = 3.30, SD = 2.14, Min. value = 1, Max value = 8) (Table
16).
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Table 16. Concerns and Attitudes Regarding Second-hand Smoke
Statement:

I am concerned with
chemicals I could breathe
from the air when
someone is using an ecigarette around me.

Strongly Agree Somewhat Neither Somewhat Disagree Strongly Not Total
Agree
Agree
Agree
Disagree
Disagree Sure
nor
Disagree
148
89
74
46
26
32
49
1
465

It bothers me when
someone is smoking a
regular cigarette around
me.

267

64

51

28

9

29

17

0

465

It bothers me when
someone is using an ecigarette around me.

134

87

69

54

19

46

53

0

463

I think bans should be
placed on the use of ecigarettes in public.

137

70

64

69

28

32

61

4

465
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Students who reported that they were concerned with chemicals in the air when
someone was using an e-cigarette around them ranged among different ages and there
was no significant relationship between age and concern with chemicals around them (χ2
= 27.48, df = 28, p = 0.49). There was no significant relationship between age and being
“bothered” when someone smoked a regular cigarette around them, however, 82.2% of
the respondents reported being “bothered” with cigarette smoking in close proximity (χ2
= 26.48, df = 28, p = 0.55). There was a significant relationship between e-cigarette use
in close proximity and belonging to a certain age group (χ2 = 43.28, df = 28, p = 0.03).
Collectively, 62.7% of students reported being “bothered” when someone was using an ecigarette close to them regardless of age.
With the consideration of gender, 86.7% of females reported to some degree that
they were “bothered” when someone smoked a regular cigarette around them (χ2 = 10.53
= df = 21 and p = 0.97) with 68.2% reporting being “bothered” by the use of e-cigarettes
around them (χ2 = 24.82, df = 21, p = 0.26). For males, 77% reported being “bothered”
by regular cigarettes (χ2 = 10.53, df = 21,and p = 0.97), with 56.6% being “bothered” by
e-cigarettes (χ2 = 24.82, df = 21, p = 0.26). Additionally, 65.8% of females were in
support of a ban of e-cigarette use in public places by agreeing with the statement ranging
from strongly agree to somewhat agree. Only 50% of the males agreed to some degree
with the ban. Furthermore, 17.5% of females and 35% of males disagreed about ban
placement (χ2 = 50.90, df = 21 and p = 0.0).
The students who agreed the most to the placement of bans on e-cigarettes in
public places belonged to the college of nursing with 70.1% agreeing within the range of
strongly to somewhat. In the college of business, 64.3% of the students supported a ban

81

along with 55.3% of students from the college of engineering, 57.8% of students from the
college of arts, humanities, and social sciences, and 52.1% of the students from the
college of science (χ2 = 39.43, df = 28, p = 0.07). Conversely, 26.8% of business students
disagreed to some degree with a ban, 27.1% of engineering students, 15.6% of nursing
students, 28.1% of arts, humanities, and social science students, and 29.2% of the science
students. Only 62.7% of students who lived on campus supported a ban placement on ecigarettes in public places along with 55.5% of the off-campus students (χ2 = 11.19 df =
7, p = 0.13).
In regards to ban placement on e-cigarettes, 57.9% of Caucasian students agreed
to a ban ranging from strongly to somewhat along with 41.7% of black or African
American students, 66.7% of Asian students, 60% of International students, 72.7% of
Hispanic/Latino students, 100% of American Indian/Alaskan native students, 73.7% of
students who answered two or more races, and 50% of the students who preferred not to
answer the race question also were in support of a ban. No significant relationship was
discovered in regards to race and placement of e-cigarette bans (χ2 = 45.33, df = 56 and p
= 0.85).
In the survey, students were asked if they believed that e-cigarettes could be used
as a smoking cessation device and overall, 55.5% of students agreed to some degree that
e-cigarettes could be used for smoking cessation (M = 3.60, SD = 1.89, Min. value = 1,
Max value = 8) (Table 17). When asked if the students thought that e-cigarettes could
work just as well as nicotine gum, nicotine patches, or medications for people who were
trying to quit smoking, 37.6% agreed with the statement to some degree and 25.8%
disagreed (M = 4.21, SD = 2.08, Min. value = 1, Max value = 8) (Table 17).
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Table 17. Attitudes for Electronic Cigarettes as a Smoking Cessation Tool.
Statement:

I think that e-cigarettes
could be used to help
people stop smoking.
I think that e-cigarettes
may work just as well as
nicotine gum, patches,
and medications to help
people stop smoking.

Strongly Agree Somewhat Neither Somewhat Disagree Strongly Not
Agree
Agree
Agree
Disagree
Disagree Sure
nor
Disagree
64
69
125
92
31
34
31
19

51

51

75

114

47

83

47

31

48

Students who thought that of e-cigarettes could be used for smoking cessation
varied among ages although no significant relationship was found between the two (χ2 =
34.13, df = 28 and p = 0.20). Collectively, 55.5% of the students thought that ecigarettes could aid with smoking cessation regardless of age.
Fifty-nine percent of students in the college business agreed ranging from
strongly to somewhat that e-cigarettes could be used as a smoking cessation aid along
with 60% of the engineering students, 53.2% of the nursing students, 42.2% of the arts,
humanities, and social students, and 55.2% of the science students, however no
significant relationship was found (χ2 = 32.08, df = 28, p = 0.27).
Furthermore, of the students who agreed that e-cigarettes could be used as a
smoking cessation device, 94.4% agreed ranging from strongly to somewhat that ecigarettes may work just as well as nicotine gum, patches, or medications for people who
are trying to quit smoking yielding a significant relationship (χ2 = 514.43, df = 49, p = of
0.00). Additional results showed that 39.4% of students working full-time agreed that ecigarettes might work just as well as other smoking cessation devices along with 37.6%
of the part-time workers, and 38% of the students not currently working. This
relationship was not significant (χ2 = 10.27, df = 14, p = 0.74).

2c. Among college students, are electronic cigarettes viewed as a healthier alternative to
traditional cigarettes?
The students were asked if they believed that electronic cigarettes were safer to
use than regular cigarettes and 54% of participants believed that e-cigarettes were safer to
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use than regular cigarettes (M = 3.80, SD = 2.06, Min. value = 1, Max value = 8) (Table
18).

Table 18. Views of e-cigarettes as a safer alternative.
Statement Strongly Agree Somewhat Neither Somewhat Disagree Strongly Not
Agree
Agree
Agree
Disagree
Disagree Sure
nor
Disagree
I think e- 61
71
117
67
38
45
30
33
cigarettes
are safer
to use
than
regular
cigarettes.

In regards to age, 54.1% of students aged 19 to 21 agreed ranging from strongly
to somewhat that e-cigarettes were a safer alternative compared with regular cigarettes
along with 53.8% of students aged 22 to 24, 61.5% of students aged 25 to 27, 68.4% of
students aged 28 to 30, and 45.6% of students over the age of 30. This relationship,
however, was not significant (χ2 = 29.11, df = 28, p = 0.41). Furthermore, only 44.6% of
females agreed ranging from strongly to somewhat that e-cigarettes were a safer
alternative. This is significantly lower than the males with 63.9% believing that they
were a safer alternative (χ2 = 41.00, df = 21, p = 0.01).
Additional results show that of the students who thought that e-cigarettes were a
safer alternative when compared to regular cigarettes, the students belonging to the
college of engineering had the highest percentage of agreeing ranging from strongly to
somewhat at 59.8%. The college of engineering was followed by the college science at
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57.4%, then the business students at 57.1%, followed by the arts, humanities, and social
science students at 45.3%. The college of nursing had the least amount of students
agreeing that e-cigarettes were a safer alternative at 40.3% (χ2 = 28.70, df = 28, p = 0.43).
The students were also asked if they thought that e-cigarettes were more addictive than
regular cigarettes and 28.4% of the engineering students disagreed (20.7% agreed and
36.1% neither agreed nor disagreed). Furthermore, 31.5% of the business students
disagreed that e-cigarettes were more addictive (13% agreed and 33.3% neither agreed
nor disagreed). In the college arts, humanities, and social sciences 29.7% of students
disagreed that e-cigarettes were more addictive (17.2% agreed and 35% neither agreed
nor disagreed). In the college of nursing, 23.7% disagreed that e-cigarettes were more
addictive (18.4% agreed and 39.5% neither agreed nor disagreed) (χ2 = 14.52, df = 28, p
= 0.98) (Table ).

2d. Among college students, are electronic cigarettes considered a gateway product to
beginning other products?
The students responded to a statement during the survey in regards to beliefs that ecigarettes would be a gateway product to beginning other products like regular cigarettes
or illicit drugs and 37.7% of participants agreed to some extent that e-cigarettes could be
used as a gateway (Table 19). The participants were also asked if they believed that ecigarettes were more addictive than regular cigarettes and only 18.7% of the students
agreed to some degree that e-cigarettes are more addictive than regular cigarettes (M =
4.31, SD = 1.98, Min. value = 1, Max value = 8).
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Table 19. Views of e-cigarettes as a gateway.
Statement

I think
that ecigarettes
may lead
to the use
of other
tobacco
products or
drugs.
I think
that ecigarettes
are more
addictive
than
regular
cigarettes.

Strongly Agree Somewhat Neither Somewhat Disagree Strongly Not
Agree
Agree
Agree
Disagree
Disagree sure
nor
Disagree
39
54
82
88
48
72
58
21

21

26

39

160

40

87

50

41

83

When considering students attending a certain college and the views that ecigarettes could lead to the use of other tobacco products, students who attended the
college of nursing had the most students who agreed ranging from strongly to somewhat
that e-cigarette use could be a gateway product at 42.9%. The college of engineering
ranked next with 40.2% of students agreeing. Next was the college of arts, humanities,
and social sciences with 39.1% of students agreeing, the college of business at 38.2%,
and the college of science at 29.5% (χ2 = 22.97, df = 28, p = 0.73). Additionally, 34.3%
of married students agreed to some extent that e-cigarettes could be used as a gateway
along with 38.9% of the single/never married students agreeing, 0% of the separated
students agreeing, and 27.3% of the divorced students agreeing (χ2 = 14.44, df = 28 with
p = 0.98).

Research Question 3
3a. Among college students, what is the percentage of traditional cigarette use?
The participants were asked if they smoked regular cigarettes and 5.9% of
the students reported current cigarette use by agreeing with the statement to some extent
(M = 6.61, SD = 1.24, Min. value = 1, Max value = 7) (Table 20). Reportedly, 9% of
students agreed to smoking in the past 30 days (M = 6.45, SD = 1.55, Min. value = 1, Max
value = 8) (Table 20). Among the participants, 56.6% reported having friends who
smoke and 41% disagreed (M = 3.87, SD = 2.44, Min. value = 1, Max value = 8) (Table
20). Additionally, 1.1% of students would recommend a cigarette to a friend (M = 6.81,
SD = 0.69, Min. value = 1, Max value = 7) (Table 20) and 2.9% of students reported
interest in a trying a cigarette (M = 6.60, SD = 1.10, Min. value = 1, Max value = 8)
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(Table 20). In considering trying a regular cigarette if a friend offered it to them, 6.1% of
students agreed that they would (M = 6.47, SD = 1.31, Min. value = 1, Max value = 8)
(Table 20).
No relationship was found between current smoking and age (χ2 = 28.58, df =
28, p = 0.43). As For the students reporting that they had smoked a regular cigarette in
the past 30 days, no relationship was found in regards to age (χ2 = 28.58, df = 28, p =
0.43). Students answered the current smoker question and the results showed that 5.4%
of the business students were current cigarette smokers along with 6.5% of the
engineering students, 3.9% of the nursing students, 4.7% of the arts, humanities, and
social sciences students, and 7.3% of the science students, however, no significant
relationship was found (χ2 = 12.45, df = 28, p = 1.00).
Regular cigarette use was also assessed regarding the participant’s race and a
significant relationship was found in regards to race (χ2 = 99.67, df = 56, p = 0.00).
Reportedly, 5.8% of the Caucasian participants reported that they were current smokers
along with 16.7% of the Asian participants, and 10.5% of the participants reporting two
or more races. There were no reported current regular cigarette users among the black or
African American students, International students, Hispanic/Latino students, or American
Indian/Alaskan Native students. Additionally, of the students who did report being a
current smoker, 81.5% were Caucasian, 7.4% were Asian, and 7.4% were two or more
races.

89

Table 20. Practice of regular cigarettes among college students.
Statement

Strongly Agree
Agree

Not Sure

10

Somewhat Neither Somewhat Disagree Strongly Disagree
Agree
Agree
Disagree
nor
Disagree
7
4
0
32
402

I currently smoke
regular cigarettes.

10

I have smoked a
cigarette in the past
30 days.

21

15

5

1

1

30

390

1

I have friends who
smoke regular
cigarettes.

99

100

65

8

17

42

129

3

I would recommend
regular cigarettes to a
friend.

2

1

2

6

3

40

410

0

I am interested in
trying regular
cigarettes.

5

4

4

26

5

31

388

1

I would consider
trying a regular
cigarette if a friend
offered it to me.

6

11

11

22

5

40

364

4
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0

In regards to income, 14.8% of current smokers reported an income of less than
$10,000 per year along with 29.4% reporting an income of $10,000 to $29,999, 33.3%
reporting $30,000 to $49,999, 3.7% reporting $50,000 to $69,999, 14.8% reporting
$70,000 or greater, and 14.8% reporting not sure for income. Additionally, 8.9% of
students who reported an income of less than $10,000 per year also reported that they
were current smokers, along with 0.9% of students reporting $10,000 to $29,999, 13.4%
of students reporting $30,000 to $49,999, 1.9% reporting $50,000 to $69,999, 2.5%
reporting $70,000 or greater, and 4.7% reporting not sure in regards to yearly income;
however no significant relationship was found between current smoking status and
income (χ2 = 25.01, df = 35 and p = 0.89). A reported 4.5% of married students agreed
ranging from strongly to somewhat that they were current cigarette smokers, along with
4.7% of the single/married students, 0% of the separated students, and 54.5% of the
divorced students who participated yielding a significant relationship (χ2 = 63.98, df = 28
and p = 0.00). No significant relationship was found between type of employment and
current smoking status (χ2 = 5.89, df = 14 and p = 0.97).
Additionally, 56.8% of the participants reported that they had friends who smoke
and 50.7% of students aged 19 to 21 reported that they have friends who smoke. No
significant relationship was found between age and having a friend who smokes ( χ2 =
36.20, df = 28 and p = 0.14). Overall, 6.1% of the students reported that they would try a
cigarette if a friend offered it to them. Among those students, 50% were aged 19 to 21,
25% were aged 19 to 21, 3.6% were aged 25 to 27, 7.1% were aged 28 to 30, and 14.3%
were over the age of 30, therefore, no significant relationship was found (χ2 = 33.39, df =
28 and p = 0.22). Additionally, 97.1% of the students aged 19 to 21 agreed that they
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would not recommend regular cigarettes to a friend, along with 98.8% of students aged
22 to 24, 100% of students aged 25 to 27, 100% of students aged 28 to 30, and 96.5% of
students over the age of 30. No significant relationship was found (χ2 = 16.98, df = 28
and p = 0.95).
Among the students who reported that they did not smoke regular cigarettes, 3.5%
had smoked a cigarette in the past 30 days yielding a significant relationship (χ2 =
1015.90, df = 49 and p = 0.00). Among the students who reported that they were current
smokers (5.8%), 18.5% would recommend regular cigarettes to a friend. This
relationship is significant (χ2 = 538.81, df = 49, p = 0.00). Among the students who
reported that they have friends who currently smoke (56.8%), 10.3% would consider
trying a regular cigarette if a friend offered it to them. This relationship is significant (χ2
= 214.96, df = 49, p = 0.00).
Additional data revealed that of the 27 people who were current smokers to some
degree, 66.7% believed ranging from strongly to somewhat that e-cigarettes could be
used to help people stop smoking, however, these results were not significant (χ2 = 38.65,
df = 49, p = 0.86). Among the current smokers, 77.8% believed that e-cigarettes were
safer to use than regular cigarettes (χ2 = 55.08, df = 49, p = 0.26). Additionally, among
the current smokers, only 29.6% believed that e-cigarettes could lead to the use of other
products (χ2 = 65.16, df = 49, p = 0.06). Data also revealed that among current regular
cigarette smokers, 14.8% believed that e-cigarettes were potentially more addictive than
regular cigarettes. This relationship was significant (χ2 = 75.93, df = 49 and p = 0.01).
Furthermore, among current smokers, 18.5% agreed ranging from strongly to somewhat
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that bans should be placed on the use of e-cigarettes in public places yielding a
significant relationship (χ2 = 91.27, df = 49, p = 0.00).

3b. Among college students, what is the percentage of electronic cigarette or vaporizer
use?
The students were surveyed about practice of e-cigarettes and 8.5% of students
agreed to the statement to some degree and 89.5% disagreed (M = 6.39, SD = 1.57, Min.
value = 1, Max value = 8) (Table 21). Eleven percent of the students, however, agreed to
some degree that they had used an e-cigarette in the past 30 days (M = 6.29, SD = 1.73,
Min. value = 1, Max value = 8) (Table 21). When students were asked if they had friends
who used e-cigarettes, 55.2% agreed with the statement to some degree and 40.2%
disagreed (M = 3.99, SD = 2.54, Min. value = 1, Max value = 8) (Table 21). When the
statement was made regarding the interest level in trying e-cigarettes, 8.5% agreed and
84.5% disagreed (M = 6.27, SD = 1.58, Min. value = 1, Max value = 8) (Table 21).
Additionally, 12.8% of students agreed to some degree that they would
recommend an e-cigarette to a friend (M = 5.97, SD = 1.83, Min. value = 1, Max value =
8) (Table 21) and 14.8% agreed that they would try an e-cigarette is a friend offered it to
them (M = 6.04, SD = 1.84, Min. value = 1, Max value = 8) (Table 21).
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Table 21. Practice of e-cigarette use among college students.
Statement:

Strongly Agree
Agree

I use e-cigarettes.

25

5

Somewhat Neither Somewhat Disagree Strongly Not
Agree
Agree
Disagree
Disagree Sure
nor
Disagree
10
8
4
38
373
1

I have used an ecigarette in the
past 30 days.

29

15

8

3

2

35

372

1

I currently have
100
friends who use ecigarettes.

103

53

10

9

31

146

11

I am interested in
trying an ecigarette.

18

9

12

30

5

41

346

4

I would
recommend an ecigarette to a
friend.

24

16

20

42

5

45

301

10

I would consider
22
trying an ecigarette if a
friend offered it to
me.

24

22

19

11

35

324

8
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There was a significant relationship between age and current e-cigarette smoking
(χ2 = 48.38, df = 28, p = 0.01). Among the students who reported current e-cigarette use,
55% were aged 19 to 21, 25% were aged 22 to 24, 5% were aged 25 to 27, 5% were aged
28 to 30, and 7.5% were over the age of 30. Males reported greater use of e-cigarettes at
74.4% of students who agreed with the statement, however this was not significant (χ2 =
17.26, df = 21, p = 0.69). Moreover, no significant relationship was found between
college and current e-cigarette use (χ2 = 23.22, df = 28, p = 0.72). Furthermore, when
considering the entire population, 47.5% of the reported e-cigarette users belonged to the
college of engineering, followed by the college of science at 25%, then the college of
arts, humanities, and social sciences at 12.5%, followed by the colleges of business and
nursing, both at 7.5%, however, these results were not significant (χ2 = 23.33, df = 49, p =
0.72).
In regards to race, 10.5% of the Caucasian students reported e-cigarette use. No
other race at the university reported e-cigarette use (χ2 = 61.68, df = 56, p = 0.28).
Caucasian participants did make up 82.3% of the respondents to this question. A
significant relationship was found between income, marriage status, and living offcampus in regards to e-cigarette use (χ2 = 58.24, df = 35, p = 0.01; χ2 = 93.57, df = 28, p =
0.00; χ2 = 14.52, df = 7 and p = 0.04, respectively). No significant relationship was
found between level of education (graduate or undergraduate) and current e-cigarette use
(χ2 = 25.20, df = 21, p = 0.24).
Among students who reported e-cigarette use to some degree, 82.5% agreed
ranging from strongly to somewhat that they were aware of the chemicals and metals
used in e-cigarettes yielding a significant relationship (χ2 = 163.13, df = 49, p = 0.00).
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Students who reported e-cigarette use reported awareness of potential short-term health
effects at 67.5% yielding a significant relationship (χ2 = 87.17, df = 49, p = 0.00) and
potential long-term health effects at 60% (χ2 = 77.30, df = 49, p = 0.01). Fifteen percent
of e-cigarette users reported to some degree that they were concerned with chemicals
they could breathe from the air when someone was using an e-cigarette around them (χ2 =
192.37, df = 49, p = 0.00). Among current e-cigarette users, 37.5% reported to some
degree that they were bothered when someone was smoking a regular cigarette around
them and 5% were bothered when someone was using an e-cigarette around them (χ2
192.37, df = 49, p = 0.00; χ2 = 190.54, df = 49, p = 0.00). Among the respondents who
were e-cigarette users, 15% were in support of a ban of e-cigarettes in public places to
some degree (χ2 = 187.93, df = 49, p = 0.00).
Participants were asked for their views on smoking cessation with e-cigarettes and
among the students who were current e-cigarette users, 95% reported that they believed
that e-cigarettes could be used for smoking cessation and 82.5% agreed to some degree
that they may work better than other smoking cessation devices (χ2 = 180.85, df = 49, p =
0.00). Additionally, 97.5% of current e-cigarette users agreed ranging from strongly to
somewhat that e-cigarettes were safer to use than regular cigarettes (χ2 = 166.98, df = 49,
p = 0.00). Also, among current e-cigarette users, only 15% thought that e-cigarettes were
more addictive than regular cigarettes (χ2 = 172.12, df = 49, p = 0.00). Additional results
revealed that among e-cigarette users, only 15% agreed ranging from strongly to
somewhat that e-cigarettes could lead to the use of other products (χ2 = 139.52, df = 49, p
= 0.00).
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Students were asked about their regular cigarette and electronic cigarette use.
Among the current e-cigarette users, 25% also smoked regular cigarettes. Among the
regular cigarette smokers, 37.0% also reported e-cigarette use (χ2 = 453.51, df = 49, p =
0.00). Additional information revealed that among the students who reported current ecigarette use, 95% had used an e-cigarette in the past 30 days. Among the students who
disagreed that they were e-cigarette users, 2.4% reported that they had used one in the
past 30 days (χ2 = 1742.69, df = 49, p = 0.00). Current e-cigarette users reported at 100%
that they had friends who also used e-cigarettes (χ2 = 244.29, df = 49, p = 0.00). Among
the e-cigarette users, 87.5% reported that they would recommend an e-cigarette to a
friend (χ2 = 566.68, df = 49, p = 0.00). Among the students who have friends who use ecigarettes, 21.9% would consider trying one if a friend offered it to them (χ2 = 214.96, df
= 49, p = 0.00). Furthermore, of the students who were interested in trying e-cigarettes,
89.7% would try one if a friend offered it to them (χ2 = 996.08, df = 49, p = 0.00).
Reportedly, 8.4% of students expressed interest in trying an e-cigarette.

3c. Among college students, what is the rate of electronic cigarette use in public places?
Students were given a statement regarding the use of e-cigarettes in public places
and 15 (3.2%) strongly agreed that they used them in public places, 10 (2.2%) agreed, 4
(0.9%) somewhat agreed, 8 (1.7%) neither agreed nor disagreed, 3 (0.6%) somewhat
disagreed, 38 (8.0%) disagreed, 386 (83.1%) strongly disagreed, and 1 (0.2%) was not
sure (M = 6.52, SD = 1.37, Min. value = 1, Max value = 8) (Table 22). Additionally,
72.5% of e-cigarette users reported that they use e-cigarettes in public places (χ2 =
1338.09, df = 49, p = 0.00).
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Table 22. Practice of e-cigarettes in public places.
Statement

Strongly
Agree

I use ecigarettes
in public
places.

15

Agree Somewhat Neither Somewhat Disagree
Agree
Agree
Disagree
nor
Disagree
10
4
8
3
38

Strongly Not
Disagree Sure

386

1

Additional questions were asked at the end of survey regarding e-cigarette use.
1.) What brand of electronic cigarette or vaporizer do you currently use? What type
of e-juice do you use? The various answers are available below with the number
of how many participants had the same answer. Some participants reported that
they use the following brands and sometimes they use more than one brand:
Kanger Mini-istick with attachable liquid tank ,Kayfun Lite and Vamo V5
IPV3 with Aspire Atlantis sub-ohm clearomizer – 1
Kangertech – 1
Sigeli – 2
Twontonian and Kanger – 1
Itazte – 1
Sigeli and Tobecco – 1
Kanger subox – 1
Hexohm regulated box mod – 1
Aspire – 2

98

Tanger – 1
Eleaf – 1
Dimitri – 1
Eleaf and Aspire – 1
Snow Wolf 200 Watt with a royal hunter RDA – 1
Eco smoke – 2
Atmos – 1
iPV2X Dripper – 1
Vape King – 1
Ego One – 1
Pioneer 4 You and Infinite – 1
72 students answered “None” or “N/A.”

2.) How much nicotine is in your electronic cigarette or vaporizer? The answers
from the students are listed below and are reported in mg/mL. Make a table:
3 mg/mL – 8
12 mg/mL – 7
6 mg/mL – 8
18 mg/mL – 4
5 mg/mL
0 mg/mL – 3
24 mg/mL
1.5 mg/mL – 3
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4 mg/mL – 2
8 mg/mL – 2
9 mg/mL
1 mg/mL
I have no idea, 5 mg/mL?
1.8 mg/mL
Unsure
“I do not know.”
51 students answered “N/A.”

3.) Have you ever experienced any side effects after using electronic cigarettes and if
so, what were these side effects? Their responses are listed below.
“Decreased coughing, increased energy, decrease in allergy related sinuses.”
“No side effects.”
“Addiction to nicotine.”
“Never.”
“No.” (Reported 12 times)
“Slight/Almost Unrecognizable Euphoria.”
“Never.”
“Personal side effects? none , Environmental side effects marginal (vapor likes
to stick to glass over time) also the waste products are not 100% biodegradable,
and Lithium Ion batteries are considered hazardous waste.”
“Sore throat when first started.”

100

“Not at all!!!!!”
“Not so far.”
“Accumulation of fluid on the bronchial tubes and lungs after inhaling a vapor
cigarette.”
“Nope.” (Reported 5 times)
“If you vape at higher nicotine levels you can get a head rush or even make your
stomach upset for a while. I do not experience any noticeable side effects after
vaping like I regularly do.”
“The urge for nicotine is gone and I smoke less regular cigarettes. 2 or 3 a day.”
“Quitting smoking.”
“Throat restrictions after prolonged puffing.”
“Dry throat, dizziness if you hit it too hard too many times in a short period.”
“When running very high nicotine I sometimes get light headed. I know this is an
effect of too much nicotine and not enough O2.”
“Dizziness (caused by the nicotine) and coughing from too much smoke.”
“Normal dehydration cause by ingestion of stimulant.”
“Yes, sometimes slight throat irritation.”
“Irritability upon quitting.”
“Barely get a nicotine high.”
“A good time.”
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Summary
Demographics. Results for this study assessed the overall perceptions of
electronic cigarettes among college students and received a response rate of 10.1%. The
participants answered demographic questions and questions regarding electronic cigarette
use, knowledge, and attitude towards the devices. The participants were also given the
opportunity to list the type of e-cigarette that they use if any, how much nicotine is
loaded into the device, and if they experienced any side effects with the use of ecigarettes. The results establish that the participants who answered the survey vary
among different age ranges and that the students do have an opinion about them
regardless of current use or not. The majority of participants were aged 19 to 21 and
participation was nearly equal among males and females (48% and 52%, respectively).
Most students were enrolled full-time, seeking an undergraduate degree, and attending
various colleges, though mainly the college of engineering at 37%. The majority of
participants were Caucasian at 82% with various incomes, but reporting $70,000 or
greater for yearly household income at 34%. The majority of respondents reported that
they were single/never married. Additional data indicated that the majority of the
participants were not currently employed at 46% with 40% being employed part-time.
Off-campus living arrangements were reported at 59%.
Knowledge. The summary of knowledge results reported here are conveyed by
grouping the different levels of the agree answer choice and the different levels of the
disagree answer choice (ranging from strongly to somewhat). The majority of
respondents had heard of e-cigarettes before and had seen advertisements for these
devices. When asked about the knowledge on how e-cigarettes worked, the majority

102

agreed to some extent that they did know and were also aware of how nicotine is
delivered in to the body with these devices. The number of people who had heard of ecigarettes was almost equal among the male and female participants. The majority of
students reported that they were not aware of the common chemicals and metals used in
e-cigarettes (65.2%) and were not aware of common chemicals in the air with the use of
an e-cigarette in close proximity (59.9%). In regards to knowledge of short-term health
effects of e-cigarettes, 41.1% agreed to some extent to having the knowledge and 47.9%
disagreed that they had short-term health effects knowledge. Similar results were found
for the long-term health effects with 42.8% agreeing to some extent to the knowledge and
46.2% disagreeing to some extent.
Attitude. The summary of attitude results reported here are conveyed by grouping
the different levels of the agree answer choice and the different levels of the disagree
answer choice (ranging from strongly to somewhat). Reportedly, 66.9% of the students
reported concerns regarding chemicals in the air with an e-cigarette in close proximity,
82.2% reported being “bothered” by the use of regular cigarettes around them, and 62.7%
reported being “bothered” when someone was using an e-cigarette around them. In
regards to ban placement on the use of e-cigarettes in public places, 58.3% agreed to
some extent. Additionally, 65.8% of females and 50% of males were in favor of a ban
placement on e-cigarettes in public. Among the students who were in support of an ecigarette ban, most were attending the college of nursing. Only 62.7% of students who
lived on campus supported a ban placement on e-cigarettes in public places along with
55.5% of students who lived off-campus. Among the participants, 55.5% agreed to some
degree that e-cigarettes could be used for smoking cessation. Furthermore, 54% of
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participants believed that e-cigarettes were safer to use than regular cigarettes and 37.9%
of participants agreed to some extent that e-cigarettes could be used as a gateway to other
tobacco products or illicit drugs. Only 18.7% of the participants believed that ecigarettes were more addictive that regular cigarettes.
Practice. Presently, 5.9% of the students reported current cigarette use by
agreeing with the statement to some extent, however, 9% of the students reported
smoking a cigarette in the past 30 days. The majority of the current smokers were aged
19 to 21 and 51.9% were male and 48.1% were female. Also, the majority of students
reported having friends who smoke regular cigarettes. Among the various colleges, 5.4%
of the business students were current cigarette smokers along with 6.5% of the
engineering students, 3.9% of the nursing students, 4.7% of the arts, humanities, and
social sciences students, and 7.3% of the science students. Reportedly, 5.8% of the
Caucasian participants reported that they were current smokers along with 16.7% of the
Asian participants, and 10.5% of the participants reporting two or more races. There
were no reported current regular cigarette users among the black or African American
students, International students, Hispanic/Latino students, American Indian/Alaskan
Native students, or the students who preferred not to answer the race question. A
reported 4.5% of married students agreed ranging from strongly to somewhat that they
were current cigarette smokers, along with 4.7% of the single/married students, 0% of the
separated students, and 54.5% of the divorced students who participated. Most of the
current smokers were not employed or employed part-time. Among the students who
reported that they have friends who currently smoke, 10.3% would consider trying a
regular cigarette if a friend offered it to them. Among the students who reported that they
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did not smoke regular cigarettes, 3.5% had smoked a cigarette in the past 30 days.
Additional data revealed that of the 27 people who are current smokers to some degree,
66.7% believe ranging from strongly to somewhat that e-cigarettes could be used to help
people stop smoking. Among the current smokers, 77.8% believed that e-cigarettes were
safer to use than regular cigarettes.
In regards to e-cigarettes, 8.5% reported current use to some degree, however,
11% reported use of an e-cigarette in the past 30 days. Among the students who
disagreed that they were e-cigarette users, 2.4% reported that they had used one in the
past 30 days. Also, 8.5% reported an interest in trying e-cigarettes, 14.8% would try an
e-cigarette if a friend offered it to them, and 12.8% would recommend e-cigarettes to a
friend. Most of the e-cigarette users were aged 19 to 21 at 55%. Males reported greater
e-cigarette use at 74.4% with females reporting use at 25.6%. Among the students
attending the college of business, 5.4% reported e-cigarette use, along with 21.8% of the
engineering students, 3.9% of the nursing students, 7.8% of the arts, humanities, and
social sciences students, and 10.5% of the science students. In regards to race, 10.5% of
the Caucasian students reported e-cigarette use. No other race at the university reported
e-cigarette use. The majority of e-cigarette users were single/never married at 87.5%.
Among students who live on campus, 5.8% reported current e-cigarette use along with
10.6% living off-campus. The majority of the e-cigarette users were aware of the
chemicals and metals in e-cigarettes and short-term and long-term health effects of ecigarette use. Only 15% of e-cigarette users reported being concerned with chemicals
from e-cigarettes in close proximity. Only 37.5% reported being “bothered” by regular
cigarettes and only 5% reported being “bothered” by e-cigarettes in close proximity.
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Among the e-cigarette users, 15% were in support of a ban. Also, 95% of e-cigarette
users reported that they believed that e-cigarettes could be used for smoking cessation
and 97.5% of current e-cigarette users agreed that e-cigarettes were safer to use than
regular cigarettes. Only 15% of e-cigarette users thought that e-cigarettes were more
addictive than regular cigarettes and only 15% believed that e-cigarettes could lead to the
use of other products. Current e-cigarette users reported at 100% that they had friends
who also used e-cigarettes. The majority of e-cigarette users use them in public places.
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CHAPTER 5
DISCUSSION
The purpose of this study was to assess the knowledge, attitude, and practice of
electronic nicotine delivery devices among college students via a survey method.
Additionally, this study was designed to determine if relationships exist regarding
demographics, knowledge about electronic cigarettes in general, relationships regarding a
positive or negative attitude toward electronic cigarettes, and practice characteristics of
the population. This chapter will begin with a discussion on the characteristics of the
study sample and will progress to findings related to the research questions. Finally, this
section will conclude with implications for practice and recommendations for future
research.

Findings Related to the Study Sample
Recruitment for this study took place in one university and 467 surveys were
returned. Age range of participants was from 19 to over 30 years old (M = 1.90, SD =
1.39). The majority of the participants were between the ages of 19 and 21 at 61%. In
this study, 48% of participants were male and 52% were female (M = 1.52, SD = 0.51).
In 2014, 55.7% of the enrolled undergraduate students were male and 44.3% were
women. The majority of students attending the university were undergraduate and the
undergraduate students made up the majority of the survey participants at 81%. In
regards to race, the majority of students attending the university were Caucasian/White
and made up the majority of the study population at 82%. African American/Black
students made up 5% of the population and the students answering two or more races
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made up 4% of the population (M = 1.66, SD = 1.75). The college with the highest
attendance in the university is the college of engineering and those students made up the
majority of the study respondents at 37%, followed by the college of science at 21%, and
the college of nursing at 17% (M = 2.95, SD = 1.35). In regards to marital status, the
majority of students were single or never married at 83% with 14% reporting being
married (M = 1.93, SD = 0.60). The majority of students reported not being employed at
46% with an additional 40% reporting being employed part-time (M = 2.32, SD = 0.71).
Most students lived off-campus at 59% with the remaining living on-campus at 41% (M
= 1.59, SD = 0.49).

Findings Related to Research Questions
Research Question 1
1a. Among college students what is the overall knowledge regarding electronic
cigarettes/vaporizers?
Students answered the above question using a Likert scale and most students at
the university (99.4%) reported that they had heard of electronic cigarettes or vaporizers
before (M = 1.19, SD = 0.61). The knowledge of these devices and their existence is
already widespread at the university level. In addition, most of the students reported to
some degree that they had seen advertisements for these devices at 87.5% (M = 2.07, SD
= 1.60). The reports from the participants considering the knowledge of electronic
cigarettes in the current study yielded a higher percentage than the reviewed studies by
Trumbo and Harper (2013), Czoli, Hammond and White (2014), Choi and Forster (2013),
and Pearson et al. (2012). This could be age range of the participants or the fact that all
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the participants were college students. This number is also likely to increase in the future
for various reasons, one being the increased popularity and potential advertisements of
these devices. As stated by Sutfin, McCoy, Morrell, Hoeppner, and Wolfson (2013)
previously, young adults are the industry’s youngest legal targets. Education on these
devices is vital to counteract the already widespread rate of knowledge on basic existence
of these devices as well as advertisements, which at this point, may market any claims,
regardless of evidence. For example, advertisements may focus on the claims of smoking
cessation.
Students also agreed or disagreed with statements in regards to knowledge on the
workings of an electronic cigarette and the majority of the students reported that they
knew how e-cigarettes worked (70% of the university students) (M = 3.18, SD = 1.88).
No other study reviewed for this research assessed the knowledge regarding mechanisms.
Furthermore, most students reported knowledge on how nicotine is delivered into the
body (59.8%) (M = 3.53, SD = 2.10). This perceived education might need to be
counteracted in the future with additional education about e-cigarettes and vaporizers
with evidence-based or factual education.
When considering gender, there was not much difference between males and
females in regards to the knowledge statements. These results are slightly different from
previous studies. Choi and Forster (2013) reported greater knowledge among the male
participants in their study. The same was true in regards to having seen advertisements
for these devices. Furthermore, in regards to knowledge, there was also no significance
between college attendance and knowledge statements. When comparing age and the
awareness regarding how electronic cigarettes work, results were not significant, however
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the majority of students who reported knowledge about the workings of e-cigarettes were
between the ages of 25 and 27 at 77.7%. In the study conducted by Choi and Forster
(2013), the majority of their respondents who reported awareness of e-cigarettes were
aged 20 to 24. That age range of the current study reported a high level of awareness of
e-cigarettes at 69% and were the majority of respondents, however, the age group who
reported the greatest awareness and knowledge were between the ages of 25 and 27,
slightly older than the participants in the reviewed study. Furthermore, Pearson et al.
(2012) reported that awareness of e-cigarettes was inversely related to age.

1b. Among college students what is the knowledge of common chemicals used in
electronic cigarettes?
The majority of the respondents were not aware of common chemicals used in ecigarettes, chemicals emitted into the air after the use of one, and the length of time that
chemicals stay in the body after the use of one. This information could be included in
education materials for people about these devices. It will be very important to assess
these variables when determining the amount of education that a person has on this topic
regarding chemicals in all devices and constituents. These certain questions were not
found in other research studies on this topic. Additionally, there was no significant
relationship between race and knowledge of e-cigarette chemicals.

1c. What is the knowledge regarding the health effects of electronic cigarettes?
Students who participated in the study answered a statement about the health
effects of e-cigarettes, both short-term and long-term. For the short-term health effects,
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the students who agreed and disagreed with the statement was fairly close with 41.1%
perceiving that they had knowledge of short-term health effects and 47.9% disagreeing to
having this knowledge. For the long-term health effects, similarly, 42.8% agreed and
46.2% disagreed overall. No studies reviewed for this research addressed knowledge
regarding health effects. The knowledge of health effects is still generally low and
education materials might need to house this information. Long-term health effects are
currently not known, but may need to be added to any education materials as well. No
reviewed research covered the knowledge of health effects.

Research Question 2
2a. Among college students, what are the concerns regarding second-hand smoke from
regular cigarettes and electronic cigarettes?
Students were given the statement for attitudes regarding secondhand smoke or
secondhand “vaping” for the current study. The majority of students (66.9%) were
concerned with chemicals that they could breathe from the air when someone was using
an e-cigarette in close proximity (M = 3.02, SD = 2.04). There was so significant
relationship between age and concerns with chemicals. This specific statement was not
discovered in other studies. Attitudes towards smoking a regular cigarette in close
proximity was assessed in these students and the majority of students (82.2%) reported
being bothered when someone was smoking around them whereas a lesser amount,
though still the majority, reported being bothered with the use of an electronic cigarette
around them (62.7%). No relationship was discovered between age and being bothered
by regular cigarettes in close proximity, however the opposite was true for age and e-
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cigarettes. There was a significant relationship between age and being bothered by ecigarette use in close proximity (χ2 = 43.28, df = 28, p = 0.03). More females than males
reported being bothered by cigarette smoking in close proximity and the same was true
for e-cigarettes. No other reviewed study discussed this particular variable.
Students were asked about their opinion regarding ban placement on the use of ecigarettes in public and a significant relationship existed between the support of bans and
gender (χ2 = 50.90, df = 21 and p = 0.0). The majority of females (65.8%) agreed with a
ban placement and only half of the male population. This is an interesting difference that
was not mentioned in previous reviewed studies. Similar results were discovered in
previous research where males were found to be less supportive of e-cigarette bans
(Kolar, Rogers, & Hooper, 2014). Overall, more than half of the participants (58.3%)
were in support of a ban. Furthermore, there were differences among colleges in regards
to ban placement with the majority attending the college of nursing at 70.1% with the
least amount attending the college of science at 52.1%. More students who lived oncampus were in support of a ban (62.7%) when compared to off-campus students who
supported a ban (55.5%). Most students in this study reported living off-campus (59%).
The majority of Caucasian, Asian, International, Hispanic/Latino, American
Indian/Alaskan native, and two or more race students were in support of a ban.
Conversely, less than half of the African American students supported the ban placement.
Among the respondents who were e-cigarette users, 15% were in support of a ban of ecigarettes in public places (χ2 = 187.93, df = 49, p = 0.00). Among current regular
cigarette smokers, 18.5% agreed that bans should be placed on the use of e-cigarettes in
public places (χ2 = 91.27, df = 49, p = 0.00). Similar findings were discovered in the
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study performed by Kolar, Rogers, and Hooper (2014) as they reported that support for ecigarette bans differed among subgroups. The researches reported that current smokers
were generally less supportive of bans restricting e-cigarette use in public places, which
is similar to the results in the current study.

2b. Among college students, what are the views regarding electronic cigarette use on
potential smoking cessation?
Electronic cigarettes have commonly been used as a smoking cessation aid even
though they have not been approved by the FDA for use in this manner. Even without
this approval, the growth and popularity of this industry has increased and there have
been numerous claims of smoking cessation since then (Harrell et al., 2014). In the
survey, overall, students reported at 55.5% that e-cigarettes and their components could
potentially be used as a smoking cessation aid. These results were similar to the results
in the study by Choi, Fabian, Mottey, Corbett, and Forster (2013) who reported that
44.5% of their participants believed that e-cigarettes could help people stop smoking.
Only a small amount of the students (37.6%) believed that e-cigarettes would encompass
the same efficacy as nicotine gum, nicotine patches, or medications for smoking
cessation. Among student regular cigarette smokers the majority (66.7%) believed that ecigarettes could be used for smoking cessation. Additionally, among the e-cigarette
users, the majority (95%) believed that e-cigarettes could be used for smoking cessation
and that they may work just as well as other smoking cessation devices (82.5% of users).
In the study performed by Choi et al. (2013), the researchers elaborated on this topic in
regards to e-cigarettes becoming a quit aid. They reported that many of their participants

113

believed that a person could not combat a nicotine addiction with nicotine. This finding
could potentially be similar in the tested population of the current study. Furthermore, no
relationship was found between age and the belief of e-cigarettes as a smoking cessation
aid. Conversely, Choi et al. (2013) reported that the beliefs of e-cigarettes as a quit aid
was more prevalent in the younger population. Overall, the majority of students,
regardless of smoking status, already believe that e-cigarettes and their components could
work better than traditional methods of smoking cessation. This is especially interesting
in that there are currently no studied evidence or advertisements currently for this as far
as the principle researcher knows. The potential as a quit aid and the widespread idea of
using e-cigarettes in this manner, could simply be assumed from word-of-mouth alone.

2c. Among college students, are electronic cigarettes viewed as a healthier alternative to
traditional cigarettes?
The students were asked if they believed that electronic cigarettes were safer to
use than regular cigarettes and slightly more than half of the participants agreed. This is
slightly different from the study conducted by Sutfin, McCoy, Hoeppner, and Wolfson
(2013) who reported that only 23% of their population thought that e-cigarettes were less
harmful. Moreover, Choi and Forster (2013) conveyed that more than half of their
participants (52.9%) believed that e-cigarettes were less harmful, yielding similar results
to the current study. According to Ambrose et al. (2014), one in three of their
participants believed that e-cigarettes were less harmful and 25% of those respondents
had never smoked before. In regards to age range, the age group that agreed to this
statement the most was the 28 to 30 year old age range at 68.4%. According to Choi et
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al. (2013), many of their participants believed this as well and reported this belief by
stating that, unlike regular cigarettes, e-cigarettes deliver only nicotine to the user and not
all those other chemicals found in e-cigarettes, however, the FDA has reported various
carcinogens and other chemicals as discussed previously. Furthermore, only 44.6% of
females agreed that e-cigarettes were a safer alternative, which is significantly lower than
males with 63.9% believing that they were a safer alternative (χ2 = 41.00, df = 21, p =
0.01). Differences were seen in beliefs when considering college as well with the
engineering students believing at 59.8% that e-cigarettes were safer to use. As
mentioned previously, new uncertainties could arise regarding the low risk perception of
e-cigarettes when compared to regular cigarettes and that people may be more inclined to
try these products if they believe that they were safer to use (Ambrose et al, 2014). This
is especially alarming if the person had never intended to try regular cigarettes before.
Among the current smokers, 77.8% believed that e-cigarettes were safer to use than
regular cigarettes (χ2 = 55.08, df = 49, p = 0.26). Similarly, Pearson et al. (2012) reported
that the majority of current smokers in their study believed that e-cigarettes were less
harmful. Additionally, 97.5% of current e-cigarette users agreed ranging that e-cigarettes
were safer to use than regular cigarettes (χ2 = 166.98, df = 49, p = 0.00). Similar
findings were reported by Ambrose et al. (2014) and revealed that ever e-cigarette use
was strongly associated with perceiving e-cigarettes as being less harmful.

2d. Among college students, are electronic cigarettes considered a gateway product to
beginning other products?
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The students responded to a statement in regards to beliefs that e-cigarettes could
be a gateway product to other products like regular cigarettes or illicit drugs and only
37.7% agreed that e-cigarettes could be used as a gateway. Only 18.7% believed that ecigarettes were more addictive. Choi et al. (2013) addressed this topic in their study and
concluded that many of their participants thought that e-cigarettes would take them “one
step closer” to smoking regular cigarettes meaning that they were viewed as a gateway to
some respondents. Other participants, however, did not think that they could serve as a
gateway because it was not actual smoking (Choi et al., 2013). In addition, Choi and
Forster (2013) reported that 26.4% of participants believed that e-cigarettes were less
addictive which is slightly different from the current study results. When considering
students attending a certain college and the views that e-cigarettes could lead to the use of
other tobacco products, students who attended the college of nursing had the most
students who agreed that e-cigarette use could be a gateway product at 42.9%. This
particular result can help us to understand further perceptions of e-cigarettes and perhaps
the complications associated with the actual nicotine addiction from these devices and not
just the devices themselves. This can also help pave the way for many educational
materials regarding these devices in the future. Additionally, among the current smokers,
only 29.6% believed that e-cigarettes could lead to the use of other products. In the study
conducted by Suter, Mastrobattista, Sachs, and Aagaard (2014), of the middle school
students who had tried an e-cigarette, 20% had never smoked a regular cigarette before.
Similar results were reported by Chaffee et al. (2014) suggesting that many adolescents
have tried e-cigarettes without ever trying traditional cigarettes before and that they may
potentially initiate tobacco use through these products. Pearson et al. (2012) voiced
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concerns, as mentioned previously, that young adults could serve as a target for
advertising. Young adults may also be exposed to these devices via social media
(Pearson et al., 2012).

Research Question 3
3a. Among college students, what is the percentage of traditional cigarette use?
Reportedly among the current tested population, 5.9% reported being a current
smoker with 9% of students having smoked in the past thirty days. This is an interesting
component in this survey in that there were more people who reported that they had
smoked in the past month when compared to people who agreed that they were actual
smokers. The reason for this discrepancy is unknown and may potentially be due to
participant belief that they are not a smoker, belief that they are not addicted to nicotine,
worrying about the confidentially of the study, initiating tobacco use but not enjoying it,
switching to other tobacco products, etc. This element was not tested in the study. Most
students reported having friends who smoke. No relationship was found between
smoking and age though the majority was aged 19 to 21. Among the colleges, the college
of science had the greatest number of regular cigarette smokers. Race was an important
component as well. Reportedly, regular cigarette users in the current sample were either
Caucasian, Asian, or two or more races with no reported use among the other races. The
majority of smokers had an average income of $30,000 to $49,999. This is slightly
different from previous studies that reported that smokers generally belong to a lower
income bracket. Additionally 4.5% of married students, 4.7% of the single/married
students, 0% of the separated students, and 54.5% of the divorced students reported being
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a current smoker (χ2 = 63.98, df = 28 and p = 0.00). The fact that over half of the
divorced students listed themselves as current smokers alludes to more scrutiny on how
divorce can potentially affect stress levels enough to where a coping mechanism, like
smoking, is needed. The majority of students currently had friends who smoke. Among
students who reported that they would try a cigarette if a friend offered it to them (6.1%),
the majority was between ages 19 and 21. Choi and Forster (2013) reported that young
adults have a higher prevalence of tobacco use. This statement is similar to the findings
in the current study. Among the students who reported that they did not smoke regular
cigarettes, 3.5% had smoked a cigarette in the past 30 days (χ2 = 1015.90, df = 49 and p =
0.00). Additionally, 18.5% of the smokers would recommend a cigarette to a friend.
Choi and Forster (2013) noted the observation that, often, people who have close friends
who smoke could potentially begin themselves. This is especially alarming when noting
that over half of the current sample reported having friends who smoke.
3b. Among college students, what is the percentage of electronic cigarette or vaporizer
use?
Currently, 8.5% of students reported e-cigarette use with 11% agreeing to use in
the past 30 days. The slight majority of students have friends who use these devices,
8.5% are interested in trying them, 12.8% would recommend an e-cigarette to a friend,
and 14.8% would try one if a friend offered it to them. As mentioned previously by Choi
and Forster (2013), having friends who use e-cigarettes is associated with greater
awareness of these devices as well as use. There was a significant relationship between
age and current e-cigarette smoking (χ2 = 48.38, df = 28, p = 0.01). Among the students
who reported current e-cigarette use, 55% were aged 19 to 21, 25% were aged 22 to 24,
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5% were aged 25 to 27, 5% were aged 28 to 30, and 7.5% were over the age of 30.
Pearson et al. (2012) reported that age was inversely related to e-cigarette device use and
decreases by 2 to 3% for every year of increased age and that adults who were aged 18 to
29 were most likely to try them. Findings were somewhat similar in the current study.
Males reported greater use of e-cigarettes at 74.4% of students who agreed with the
statement, which is much like the results reported by Czoli, Hammond, and White
(2014). In the current study, the majority of students who reported current e-cigarette
use belonged to the college of engineering. In regards to race, 10.5% of the Caucasian
students reported e-cigarette use. No other race at the university reported e-cigarette use.
Caucasian participants did, however, make up 82.3% of the respondents to this question.
This finding is similar to the study conducted by Pearson et al. (2012). Conversely,
Sutfin, McCoy, Morrell, Hoeppner, and Wolfson (2013) reported that among their
population, Hispanics and “other” race students were more likely to have tried an ecigarette when compared to the Caucasian students. Similar to the current study, African
Americans were the least likely to have tried an e-cigarette (Sutfin, McCoy, Morrell,
Hoeppner, & Wolfson, 2013). No African Americans, or any other race besides
Caucasian, reported current e-cigarette use. The majority of e-cigarette users were single/
never married and lived off-campus. No significant relationship was found between level
of education (graduate or undergraduate) and current e-cigarette use.
Among the current e-cigarette users, most agreed to knowing what chemicals
where used, as well as short-term and long-term health effects. Despite this knowledge, a
low percentage reported being concerned with chemicals they could breathe from the air
when someone was using an e-cigarette in close proximity (only 15%). More e-cigarette
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users were bothered by the use of regular cigarettes around them when compared to ecigarettes (37.5% vs. 5%).
Among the current e-cigarette users, 25% were also regular cigarette smokers.
Among the regular cigarette smokers, 37% were also e-cigarette users. According to
Sutfin, McCoy, Morrell, Hoeppner, and Wolfson (2013), current e-cigarette use was more
common among regular cigarette smokers. Additionally, and as mentioned previously,
12% of the participants in their study had never smoked a regular cigarette before (Sutfin,
McCoy, Morrell, Hoeppner, & Wolfson, 2013). These findings were similar among the
study conducted by Czoli, Hammond, and White (2014) who found that e-cigarette use
was more common among people who also smoked regular cigarettes. Similar findings
were found in the studies conducted by Pearson et al. (2012) and Trumbo and Harper
(2013). The reasons behind this are unclear but possibly due to smoking cessation
attempts and other various reasons. As mentioned formerly, some regular cigarette
smokers have viewed e-cigarettes as a more appropriate smoking option, therefore,
possibly switching to e-cigarettes to use in public due to there perceived increased “social
norm” but then still using regular cigarettes in private (Pokhrel et al., 2014).
There were 2.4% of students in the current study who reported not being current
e-cigarette users, but had used one in the past month. This is also unclear but could be
due to the same factors as listed above with regular cigarette use reporting. Reportedly,
Pearson et al. (2012) stated that among their population of e-cigarette users (3.4%),
35.9% had tried one in the past 30 days. This could be due to the rapid increase in
popularity and potentially the decrease in harm perceptions related to these devices. All
of the current e-cigarette users had friends who also used them. Among the e-cigarette
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users, 87.5% would recommend them to a friend. Among the students who have friends
who use e-cigarettes, 21.9% would consider trying one if a friend offered it to them.
Among the students who were interested in trying e-cigarettes, 89.7% would try one if a
friend offered it to them. Reportedly, 8.4% of students who responded expressed interest
in trying an e-cigarette. Additionally, Pearson et al. (2012) reported national estimates on
e-cigarette use and discovered that 11.4% of e-cigarette users were also smokers, 2%
were former smokers, and 0.8% had never smoked. Therefore, there were 5 million
smokers and 1 million never smokers using e-cigarettes when this study was conducted
(Pearson, et al., 2012).

3c. Among college students, what is the rate of electronic cigarette use in public places?
The study results on the survey in regards to this question showed that the
majority of e-cigarette users (72.5%) used them in public places. This statement is
related closely to the statement on ban placement in public places. Among e-cigarette
users, 15% were in support of a ban on e-cigarettes in public places, 37.5% were bothered
when someone was smoking a regular cigarette around them, and 5% were bothered
when someone was using an e-cigarette around them. Among current smokers, 18.5%
agreed that bans should be placed on the use of e-cigarettes in public places. Overall, the
majority of non-users were in support of a ban and the majority of e-cigarette users and
smokers were not in support of a ban. Both results are similar in finding to previous
studies mentioned.
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Additional Findings Related to Research Questions
Additional questions were asked at the end of the survey and gave respondents an
opportunity to state what brand of e-cigarette or vaporizer they were currently using, the
amount of nicotine used in their device, and any side effects after using an e-cigarette.

Question 1. What brand of electronic cigarette or vaporizers do you currently use?
For this question, there were a total of 21 different types being used in some
variation. The most listed brands were Sigeli, Aspire, and Eco smoke. This information
is alarming in that there are so many types of devices in use. Reportedly, there were 21
brands for just 40 reported users.

Question 2. How much nicotine is in your electronic cigarette or vaporizer?
For this question, the amount of nicotine in the user’s device varied. The nicotine
content ranged from 0 mg/mL up to 24 mg/mL. The most common reported nicotine
contents were 3 mg/mL and 6 mg/mL. Three reported e-cigarette users were not sure of
the nicotine content in their devices. Not being aware of nicotine content in the device
could potentially lead to problems related to the device by causing more or new side
effects with nicotine exposure or even nicotine toxicity or overdose in extreme cases.

Question 3. Have you ever experienced any side effects after using electronic cigarettes
and if so, what were these side effects?
Students were asked about side effects experienced after using an e-cigarette and
there were various answers. The most common reported side effect was “None,” “Nope,”
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or “No.” These answers, or variations of these answers were reported 23 times. Other
reported side effects were throat irritation (reported 2 times), dry throat (1) dizziness (2),
irritability upon quitting (1), dry throat (1), dehydration (1), euphoria (1), addiction to
nicotine (1), accumulation of fluid on bronchial tubes (1), head rush at high nicotine
levels (1), upset stomach at high nicotine levels (1), light-headed (1), coughing (1), a
good time (1), barely get a nicotine high (1), the urge for nicotine is gone (1), quitting
smoking (1), and decreased coughing, increased energy, and decrease in allergy related
sinuses (1).

Conceptual framework
There were two conceptual frameworks utilized for this study as conveyed earlier
in the introduction. Nightingale’s Model for Nursing Practice has been a staple for
nursing research for many decades (Selanders, 2010). In this Model for Nursing Practice,
which is similar to the more modern Nursing Process, there are four steps used in the
process. These are observation, identification of a needed environmental alteration,
implementation of the alteration, and identification of the current health state (Selanders,
2010). Nightingale believed that by altering the environment, one could put a patient in
the best possible condition for nature to act (Selanders, 2010). Through the steps in
Nightingale’s Model for Nursing Practice, this KAP study applied the step that involves
identifying a needed environmental alteration. The knowledge, attitude, and practice of
electronic cigarettes were evaluated amongst the university students. Most students were
aware of electronic cigarettes, had seen advertisements for them, had minimal knowledge
about their contents, perceived them as being less harmful than regular cigarettes, were
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concerned with the potential of secondhand “vaping,” were in support of a ban, believed
they could be used for smoking cessation and may work just as well as other aids, and did
not believe that e-cigarettes could be a gateway product. More students were current
users of e-cigarettes as compared to regular cigarettes. Most students had friends who
used either e-cigarettes or regular cigarettes; however, most students were not interested
in trying either. Most e-cigarette users reported use in public places. With the above
summary in perspective, Nightingale’s Model for Nursing Practice can be utilized for
identifying a needed environmental alteration in that most students are aware of these
devices and have voiced various concerns about them and have minimal knowledge. The
potential needed environmental alteration should involve any individualized, necessary
education as well as potential regulations from an agency (government/FDA) standpoint
and potential bans on public use at the statewide or institutional level. Additionally, more
research on the devices themselves will be necessary to determine if any potential health
effects exist and to better decide if more environmental alteration is needed.
The Diffusion of Innovation Theory was another conceptual framework used for
this study. This theory operates under the notion that a process occurs for people to
develop a new idea, product, or practice (Kaminski, 2011). This theory supports
researchers as they explore the spread of new ideas (Trumbo & Harper, 2013).
According to Choi and Forster (2013), young adults are more likely to try new things and
e-cigarettes fall under this category. In the reviewed literature for the current study,
researchers reported at almost 100% that students in the younger age ranges were more
likely to know about e-cigarettes and were more likely to be users. In the current study,
the majority of e-cigarette users were aged 19 to 21. The percentage of e-cigarette use
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decreased with age and then increased slightly in the population who were aged 30 or
older. Having friends who were e-cigarette users may also play a role in becoming an
innovation as 100% of e-cigarette users in the current study reported having friends who
used them. The Diffusion of Innovation Theory houses four elements: the actual
innovation, how it is communicated, time, and the social system. The increase in
electronic cigarette or any vaporizer use for that matter is considered the actual
innovation. The device is not heavily advertised as of yet, so communication regarding
the e-cigarette as mainly been word of mouth, especially among smokers who are using
them as quit aids. Another element to add in the communication portion is the growing
industry of social media. That alone can play a vital role in any innovation and quickly
spread the information about a new idea or product and may even serve to normalize it.
Although e-cigarettes have been manufactured for a decade now, they are really starting
to increase in popularity in the more recent years, owing to the time component of this
theory. Lastly, the social system plays a vital role in the Diffusion of Innovation Theory.
As expressed previously, all of the e-cigarette users in the current study had friends who
used these devices in some capacity. With this result, thinkable assumptions can be made
that there are possible social aspects of using these devices.

Study limitations
Several limitations must be considered with the design of this study. First of all,
the sample utilized for this study was a convenience sample collected at one university
and only represented approximately 10% of the university population. The method of
information gathered from this survey utilized a subjective survey response of university
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students and respondents may have answered the survey in terms of trying to give what
they thought was the correct response, rather than what they actual believed or practiced,
or may have underreported their use. This self-report is subject to bias, however,
according to Ambrose et al. (2012), prior research has demonstrated that anonymous inschool surveys usually capture a more accurate picture to tobacco use when compared to
other survey methods. Additionally, the terminology for this perceived innovation has
been evolving at a rapid pace and simply using the terms “electronic cigarette” or
“vaporizer” may not be sufficient to describe all of the devices in current use by the
tested population. Furthermore, the population composed of low levels of racial and
ethnic diversity and the rise of e-cigarette popularity and use is potentially increasing in
young adults who are not current college students. This study only tested college
students in a predominately Caucasian campus in Northern Alabama. Furthermore,
among the emails that were sent out, the first two had an email heading that mentioned
that this was an e-cigarette survey. That alone could spark interest in a greater number of
e-cigarette users than the general population as the users may want to be heard and to be
able to express their rights and ideas on the matter.

Implications for Nursing Practice and Education
Electronic nicotine delivery devices have increased in popularity over the past
decade in all age groups. The current study had a focus on the young adult and college
student overall perception of these devices. Nearly all participants of the study were
aware of electronic cigarettes but most were not aware of the chemical components or the
potential health effects. Most were concerned with secondhand effects, but the same was
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not true for current e-cigarette users. Most students thought smoking cessation was
possible with these devices and that they were a healthier alternative to regular cigarettes.
Many students did not believe that e-cigarettes could be a gateway to other products,
however, the same percentage of students believed that they could. Also, there was
already a higher rate of e-cigarette use when compared to regular cigarette use. Most
students had friends who smoked and used e-cigarettes when compared to students who
did not. Most e-cigarette users would recommend e-cigarettes to a friend (reasons for
this were not tested). With this summary in mind, there are many implications for
nursing practice and education.
Overall, the healthiest options available are to not smoke regular cigarettes, not to
use e-cigarettes (or other devices similar in nature but with a different name), and not to
be around someone who is using either of these. Avoiding any nicotine device is a
necessary environmental alteration to potentially gain an optimal level of health. This
would be more difficult for adolescents or younger children who are exposed to second or
third-hand smoke in the home environment and are unable to leave.
In regards to nursing care, simply asking, “Do you smoke?” in a comprehensive
health history exam may not be sufficient to assess exposure to nicotine. This would be
especially important for inpatient care when a potential nicotine withdrawal is likely or in
the area of preoperative care, when nicotine use from devices other than regular cigarettes
could potentially affect outcomes. Health care providers should also assess the reasons
one is using an e-cigarette. Are they being used for recreation or were they a past
cigarette smoker trying a new potential smoking cessation aid? If the first is true,
education on use, nicotine addiction, and other chemical components will be important to
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address with this patient. Prior research has demonstrated that even low amounts of
nicotine can lead to nicotine addiction (Ambrose et al., 2014) and people can develop
nicotine dependence even if using intermittently (Chaffee et al., 2015). If the latter is
true, conversations using current clinical practice guidelines for smoking cessation,
conversations about other smoking cessation devices, and education regarding the use of
an e-cigarette will need to be communicated. Ask the patient if they have tried other
smoking cessation devices and educate the patient on the nature of addiction. There is no
evidence yet on the efficacy of smoking cessation with electronic cigarettes, however,
there are numerous personal reports.
In regards to public health, health care workers can educate young people on the
growing popularity of these devices and dangers on initiating use. According to Johnson
and Pennington (2014), a well-child visit is an appropriate occasion to assess health
behaviors and provide guidance if needed. E-cigarettes may begin to be seen in public at
a higher rate than regular cigarettes which runs the potential of reversing the denormalization of smoking behavior as reported by Czogala et al. (2014). Moreover, ecigarettes are commonly marketed to have various flavors, which could cause them to
appear more appealing to the younger population (Etter & Bullen, 2011). Education also
needs to be conveyed to the e-cigarette user in that use of these devices needs to be
decreased in general, but more importantly, around children and adolescents who may not
be able to leave an area where one is in use. Previous studies have shown that ecigarettes do cause “passive vaping” (Schripp, Markewitz, Uhde, & Salthammer, 2012)
and not all e-cigarettes are comparable to another. In addition, the current study revealed
that over half of the divorced students were smoking. Assumptions can be made
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regarding stress and e-cigarette use, and the need for more effective coping mechanisms
to be provided by the health care provider in regards to both regular cigarettes and ecigarettes. A university could potentially be a place of high-stress leading to the search
for a coping method.

Implications for Future Research
Electronic nicotine delivery devices are increasing in popularity and research on
these devices is finally beginning to increase as well. The current study expands the
understanding of the knowledge, attitude, and practice of these devices among college
age students in the southeastern U.S. The findings, although not generalizable to all
communities, may help inform other universities and organizations about the perceptions
of e-cigarettes among various college students. Additional research in this area will be
important to monitor trends among this population, if they do exist, and to see if any
ideas evolve regarding these products over time. Also, research with greater racial and
ethnic diversity will be important to make the results more generalizable.
Another avenue of crucial research in this area will involve deciphering any shortterm health effects and the use of a more longitudinal study for potential long-term health
effects. Various short-term health effects were reported in this study after the use of an ecigarette, but most reported none. Also, there were numerous products being used,
meaning their compositions varied, and nicotine content was not consistent. Further
studies regarding e-cigarette and vapor chemicals and emissions will be needed to
address safety of these products. The current study demonstrates that most of the
respondents were not aware of chemical components and knowledge of health effects
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varied. Moreover, most students were concerned with those chemicals in close proximity
to them. Additional data will be needed on perceptions of these products especially after
advertisements for them increase. Additionally, research involving the environmental
effects with the increasing use would also be beneficial and the regulation of “vape
shops” or places where e-cigarettes and vaporizers are sold.
Numerous people have reported full or partial smoking cessation with the use of
these devices and additional research is needed to test their efficacy in this. Comparative
studies with e-cigarettes and traditional nicotine replacement therapies will also be
beneficial to assess the best possible means for smoking cessation. Equally important is
the possibility of e-cigarettes serving as a starter product and research is needed on how
many people initiate tobacco use or experience nicotine dependence through the use of
these products. As the popularity of e-cigarettes increase, so do the amount of terms used
to describe these devices. Adding supplemental terminology in future studies will help to
make sure that correct statistics are discovered and communicated. Further research
could revolve around the cost-effectiveness of switching to e-cigarettes from regular
cigarettes if a smoker wanted to switch but did not have the desire to quit. Chemical
analysis is also crucial to discover if any carcinogens or other dangerous chemicals are
used in the most popular brands as well as their health effects after long-term and shortterm use.

Summary
This study sought to determine the knowledge, attitude, and practice of electronic
nicotine delivery devices among college students. The electronic cigarette is a relatively
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new product with various names and is a method of gaining access to nicotine that does
not require burning tobacco (Etter & Bullen, 2011). There are hundreds of brands of ecigarettes and most vary regarding the manufacturing process and components, therefore,
choosing one to test would not answer chemical and component questions for all other
devices.
Overall, most students were aware of e-cigarettes, had seen advertisements for
them, had friends who used them, viewed them as safer than regular cigarettes, were not
aware of common chemicals used in them, were bothered by their use in close proximity,
were in support of a ban (especially females), thought they could be effective for
smoking cessation, and were not current users. More students reported using e-cigarettes
over regular cigarettes at 8.5% vs. 5.9%. All reported e-cigarette users were Caucasian
and had friends who used them. Most e-cigarette users were aware of short and longterm health effects, were not concerned with chemicals emitted via secondhand exposure,
were not in support of a ban, and thought e-cigarettes could be used for smoking
cessation. This study deepens the understanding of perceptions of e-cigarettes among
this population and gains access to the opinions of college students regarding these
products. There is much research yet to be accomplished on these devices. With the rise
of practice of these products, continuation of research is crucial to understanding the
ever-changing and potential elemental shift of nicotine delivery in this modern,
technological advanced society with innovations like the electronic nicotine delivery
device.
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Appendix A. Consent Form
UAH IRB
Date of Approval: 08/25/2015
Not Valid on: 08/25/2016

RESEARCH TITLE: Knowledge, attitude, and practice of electronic nicotine delivery
devices among college students
INVESTIGATOR:

Kelly B. Vazquez, RN, BSN, BSc (Master’s Candidate)

SPONSOR:

University of Alabama in Huntsville, School of Nursing

Survey Consent
Kelly Vazquez is a registered nurse investigating the knowledge, attitude, and
practice of electronic nicotine delivery devices or electronic cigarettes among college
students. By assessing these three elements, potential gaps related to education may
surface regarding the knowledge of electronic cigarettes and incidence and prevalence of
use may be determined by assessing attitudes and practice.
You are being asked to participate in this research because you currently meet the
criteria to contribute and your responses will be valuable to this study. Requirements to
participate in the study include: active enrollment at the University of Alabama in
Huntsville during the Fall of 2015 semester and 19 years of age or older.
If you are willing to voluntarily participate in this study, please click the link
above after reading the consent form. There are minimal to no risks associated with this
study. The process includes answering a survey that will take anywhere from 5 minutes
to 20 minutes depending upon the promptness of the respondent in answering the
questions. The survey will begin with demographic questions such as age and race, then
progress to questions regarding electronic cigarettes. There will be no cost to you to
participate in this study. You may not benefit directly from this study, but your responses
will help us to determine any educational gaps.
Your participation in this study is completely voluntary; you are under no
obligation to participate. You have the right to withdraw at any time. The data will be
coded and will have no connection to any identifying information such as your name,
phone number, date of birth, email address, or home address. Your identity will not be
revealed while the study is being conducted, reported, or published. If you have any
questions, concerns, or complaints about the research, please contact Kelly Vazquez at
(334)-559-4717 or kmv0005@uah.edu.
By opening the survey, you are agreeing to participate in the study and are
indicating that you are at least 19 years old and have read and understood the consent
form. Thank you for your time.
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Appendix B. Questionnaire
Knowledge of Electronic Cigarettes
To assess the knowledge of electronic cigarettes in this population, questions
discovered during the review of literature were adapted to fit this study. These questions
were coupled with the researcher-developed questions that were not discovered in
previous studies.
To assess knowledge, the following statements paired with a Likert scale was included in
the survey:
1a. What is the overall knowledge regarding electronic cigarettes?
v.)

I have heard of electronic cigarettes.

vi.)

I have seen advertisements for electronic cigarettes.

vii.)

I know how electronic cigarettes work.

viii.)

I know how nicotine is delivered into the body when using
electronic cigarettes.

1b. What is the knowledge of common chemicals used in electronic cigarettes?
iv.)

I am aware of the common chemicals and metals used during the
manufacture of electronic cigarettes.

v.)

I am aware of what chemicals are released into the air when the
vapor from an electronic cigarette is exhaled.

vi.)

I am aware of how long the chemicals stay in the body after the use
of an electronic cigarette.

1c. What is the knowledge regarding the health effects of electronic cigarettes?
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iii.)

I am aware of some of the short-term health effects that may occur
when using electronic cigarettes.

iv.)

I am aware of some of the long-term health effects that may occur
when using electronic cigarettes.

Attitude of Electronic Cigarettes
To assess attitude, the following statements paired with a Likert scale will be included in
the survey:
2a. What are the concerns regarding second-hand smoke from electronic
cigarettes?
v.)

I am concerned with the chemicals that I could potentially
breath from the air when someone around me is using an
electronic cigarette.

vi.)

It bothers me when someone is smoking a regular cigarette
around me.

vii.)

It bothers me when someone is using an electronic cigarette
around me.

viii.)

I think that bans should be placed on the use of electronic
cigarettes in public places.

2b. What are the views regarding electronic cigarette use on potential smoking
cessation?
iii.)

I think that electronic cigarettes could be used to help people stop
using traditional cigarettes.
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iv.)

I think that electronic cigarettes may work just as well as nicotine
gum, nicotine patches, or medications for people who are trying to
quit smoking.

2c. Are electronic cigarettes viewed as a healthier alternative to traditional
cigarettes?
iii.)

I think that electronic cigarettes are safer to use than traditional
cigarettes.

iv.)

I think that electronic cigarettes are more addictive than traditional
cigarettes.

2d. Are electronic cigarettes a gateway product to beginning other products?
ii.)

I believe that electronic cigarettes may lead to the use of other
products, such as traditional cigarettes or other illicit drugs.

Practice of Electronic Cigarettes
To determine practice, the following statements paired with a Likert scale will be
included in the survey:
3a. What is the percentage of traditional cigarette use?
vii.)

I currently smoke traditional cigarettes.

viii.)

I have smoked a traditional cigarette in the past 30 days.

ix.)

I currently have friends who smoke traditional cigarettes.

x.)

I would recommend traditional cigarettes to a friend.

xi.)

I am interested in trying traditional cigarettes within one year.
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xii.)

I would consider trying a traditional cigarette if a friend offered it
to me.

3b. What is the percentage of electronic cigarette use?
vii.)

I currently use electronic cigarettes.

viii.)

I have used an electronic cigarette in the past 30 days.

ix.)

I currently have friends who use electronic cigarettes.

x.)

I am interested in trying an electronic cigarette within one year.

xi.)

I would recommend an electronic cigarette to a friend.

xii.)

I would consider trying an electronic cigarette if a friend offered it
to me.

3c. What is the rate of electronic cigarette use in public places?
ii.)

I currently use electronic cigarettes in public places.

Additional questions will be provided without a Likert scale. A space will be available to
type in answers if applicable.
1.) What are the subjective side effects after the use of an electronic
cigarette, if any?
2.) How much nicotine is in your electronic cigarettes?
3.) What brand of electronic cigarettes do you currently use?
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